FILE 'HOME' ENTERED AT 18:11:10 ON 10 JUL 2006 



= > 3 

3 IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt {=>) . 



=> index bioscience chemistry 

FILE 'DRUGMONOG* ACCESS NOT AUTHORIZED 

FILE 'ENC0MPLIT2' ACCESS NOT AUTHORIZED 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 



INDEX 'ADISCTI, ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, ANTE, AQUALINE, 

AQUASCI, BIOENG, BIOSIS, BIOTECHABS, BIOTECHDS, BIOTECHNO, CABA, CAPLUS, 
CEABA-VTB, CIN, CONFSCI, CROPB, CROPU, DDFB, DDFU, DGENE, DISSABS, DRUGB, 
DRUGM0N0G2, DRUGU, EMBAL, EMBASE, ENTERED AT 18:11:39 ON 10 JUL 2006 



92 FILES IN THE FILE LIST IN STNINDEX 



Enter SET DETAIL ON to see search term postings or to view 
search error messages that display as 0* with SET DETAIL OFF. 

=> s (GLP-1 or glucagon like peptide 1 or exendin2) (P) (tandem or repeat? or 
cop? ) (P) (express? or produc?) and (vector? or plasmid) 
2) IS NOT A RECOGNIZED COMMAND 

The previous command name entered was not recognized by the system. 
For a list of commands available to you in the current file, enter 
"HELP COMMANDS" at an arrow prompt (=>) . 

=> s (GLP-1 or glucagon like peptide 1 or exendin?) (P) (tandem or repeat? or 
cop? ) (P) (express? or produc?) and (vector? or plasmid) 
1* FILE ADISNEWS 
0* FILE ANTE 
6 FILES SEARCHED. . . 

0* FILE AQUALINE 
0* FILE BIOENG 
2 FILE BIOSIS 
11* FILE BIOTECHABS 
11 FILES SEARCHED... 

11* FILE BIOTECHDS 
1* FILE BIOTECHNO 
13 FILES SEARCHED... 





6 


FILE CAPLUS 




0* 


FILE CEABA-VTB 




0* 


FILE CIN 




1 


FILE DGENE 


23 


FILES SEARCHED. . . 




8 


FILE EMBASE 




7* 


FILE ESBIOBASE 


30 


FILES SEARCHED . . . 




0* 


FILE FOMAD 




0* 


FILE FOREGE 




0* 


FILE FROSTI 




0* 


FILE FSTA 




11 


FILE GENBANK 


35 


FILES SEARCHED . . . 




17 


FILE IFIPAT 




0* 


FILE KOSMET 




0* 


FILE NTIS 


45 


FILES SEARCHED. . . 




0* 


FILE NUTRACEUT 



0* FILE PASCAL 
48 FILES SEARCHED... 

0* FILE PHARMAML 

1 FILE PHIN 
58 FILES SEARCHED... 

68 FILE USPATFULL 

6 FILE USPAT2 

0* FILE WATER 

65 FILES SEARCHED... 

12 FILE WPIDS 

66 FILES SEARCHED... 

12 FILE WPINDEX 
68 FILES SEARCHED... 

0* FILE ALUMINIUM 

0* FILE APOLLIT 

0* FILE BABS 

0* FILE CAOLD 

0* FILE CBNB 

0* FILE COMPENDEX 
76 FILES SEARCHED. . . 

0* FILE COPPERLIT 

0* FILE CORROSION 

0* FILE ENCOMPLIT 

0* FILE INSPEC 

0* FILE INSPHYS 

3 FILE INVESTEXT 

0* FILE METADEX 
86 FILES SEARCHED. . . 

0* FILE RAPRA 

0* FILE WELDASEARCH 

0* FILE WSCA 

17 FILES HAVE ONE OR MORE ANSWERS, 92 FILES SEARCHED IN STNINDEX 

LI QUE (GLP-1 OR GLUCAGON LIKE PEPTIDE 1 OR EXENDIN?) (P) (TANDEM OR REPEAT? 
OR COP? ) (P) (EXPRESS? OR PRODUC?) AND (VECTOR? OR PLASMID) 

=> D rank 



Fl 


68 


USPATFULL 


F2 


17 


IFIPAT 


F3 


12 


WPIDS 


F4 


12 


WPINDEX 


F5 


11 


GENBANK 


F6 


11* 


BIOTECHABS 


F7 


11* 


BIOTECHDS 


F8 


8 


EMBASE 


F9 


7* 


ESBIOBASE 


FIO 


6 


CAPLUS 


Fll 


6 


USPAT2 


F12 


3 


INVESTEXT 


F13 


2 


BIOSIS 


F14 


1 


DGENE 


F15 


1 


PHIN 


F16 


1* 


ADISNEWS 


F17 


1* 


BIOTECHNO 



=> file F2-5 F8 FlO-14 
COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
15.86 16.07 



FILE 'IFIPAT* ENTERED AT 18:27:23 ON 10 JUL 2006 
COPYRIGHT (C) 2006 IFI CLAIMS (R) Patent Services (IFI) 



FILE 'WPIDS' ENTERED AT 18:27:23 ON 10 JUh 2006 
COPYRIGHT (C) 2006 THE THOMSON CORPORATION 

FILE 'WPINDEX' ACCESS NOT AUTHORIZED 

FILE 'GENBANK' ENTERED AT 18:27:23 ON 10 JUL 2006 

FILE 'EMBASE' ENTERED AT 18:27:23 ON 10 JUL 2006 
Copyright (c) 2006 Elsevier B.V. All rights reserved. 

FILE 'CAPLUS' ENTERED AT 18:27:23 ON 10 JUL 2006 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'USPAT2' ENTERED AT 18:27:23 ON 10 JUL 2006 

CA INDEXING COPYRIGHT (C) 2006 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'INVESTEXT' ENTERED AT 18:27:23 ON 10 JUL 2006 
COPYRIGHT (C) 2006 Thomson Financial Services, Inc. (TFS) 

FILE 'BIOSIS' ENTERED AT 18:27:23 ON 10 JUL 2006 
Copyright (c) 2 006 The Thomson Corporation 

FILE 'DGENE' ENTERED AT 18:27:23 ON 10 JUL 2006 
COPYRIGHT (C) 2006 THE THOMSON CORPORATION 



= > s LI 



L2 


17 


FILE 


IFIPAT 


L3 


12 


FILE 


WPIDS 


L4 


11 


FILE 


GENBANK 


L5 


8 


FILE 


EMBASE 


L6 


6 


FILE 


CAPLUS 


L7 


6 


FILE 


USPAT2 


L8 


3 


FILE 


INVESTEXT 


L9 


2 


FILE 


BIOSIS 


LIO 


1 


FILE 


DGENE 


TOTAL 


FOR ALL ] 


FILES 




Lll 


66 


LI 





=> dup rem 111 

DUPLICATE IS NOT AVAILMLE IN 'GENBANK, INVESTEXT, DGENE*. 
ANSWERS FROM THESE FILES WILL BE CONSIDERED UNIQUE 
PROCESSING COMPLETED FOR Lll 

L12 59 DUP REM Lll (7 DUPLICATES REMOVED) 

=> d 112 1-59 ibib abs 

NO VALID FORMATS ENTERED FOR FILE 'GENBANK' 

In a multifile environment, each file must have at least one valid 
format requested. Refer to file specific help messages or the 
STNGUIDE file for information on formats available in individual 
files . 

REENTER DISPLAY FORMAT FOR ALL FILES (FILEDEFAULT) :TI SO AU ABS ibib 
L12 ANSWER 1 OF 59 IFIPAT COPYRIGHT 2006 IFI on STN 



TI PHARMACOLOGICALLY ACTIVE PEPTIDE CONJUGATES HAVING A REDUCED TENDENCY 

TOWARDS ENZYMATIC HYDROLYSIS 
INF Larsen; Bjarne Due, Vanlose, DK 
IN Larsen Bjarne Due (DK) 

AB The invention is directed to a pharmacologically active peptide conjugate 



having a reduced tendency towards enzymatic cleavage comprising a 
pharmacologically active peptide sequence (X) and a stabilising petide 



sequence (Z) of 4-20 amino acid residues covalently bound to X. 

CLMN 47 

11114690 IFIPAT; IFIUDB; IFICDB 

PHARMACOLOGICALLY ACTIVE PEPTIDE CONJUGATES HAVING A 
REDUCED TENDENCY TOWARDS ENZYMATIC HYDROLYSIS 
Larsen; Bjarne Due, Vanlose, DK 
Unas signed 

CLARK & ELBING LLP, 101 FEDERAL STREET, BOSTON, MA, 
02110, US 
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PK 
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DATE 
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PRIORITY APPLN. INFO. 
FAMILY INFORMATION: 
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FILE SEGMENT: 



DK 1999-31798 
US 2006063699 
Utility 

Patent Application 

CHEMICAL 

APPLICATION 



DATE 
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PARENT CASE DATA: 

The present application is a continuation of co-pending application U.S. Ser. 
No. 09/341,590 as filed on Jul. 12, 1999, which application is a national phase 
entry under 35 USC (sec) 371 of PCT/DK99/00118 as filed on Mar. 9, 1999, which 
application claims the benefit of Danish application no. 0317/ 98 as filed on 
Mar. 9, 1998. The disclosures of the U.S. Ser. No. 09/341,590, PCT/DK99/00118 , 
and Danish application no. 0317/ 98 are each incorporated herein by reference. 



NUMBER OF CLAIMS: 



47 



L12 ANSWER 2 OF 59 IFIPAT COPYRIGHT 2006 IFI on STN 
TI INCREASING LIFE SPAN BY MODULATION OF SMEK 
INF Dillin; Andrew, Del Mar, CA, US 

Hunter; Tony, Del Mar, CA, US 

Ma; Hui, San Diego, CA, US 

Wolff; Suzanne C. , Carlsbad, CA, US 
IN Dillin Andrew; Hunter Tony; Ma Hui; Wolff Suzanne C 

AB The Smek (Suppressor of mek null) gene is described and characterized. 
Smek acts in the stress response pathway of animals by binding to and 
enhancing the transcription of FOXO, thereby providing the link between 
the stress response pathway and the insulin/IGF-1 pathway. Given the link 
between both the stress response pathway and the insulin/ IGF- 1 pathway 
and longevity, Smekl represents an essential target for modulation of 
life span and the stress response- Methods of increasing life span and 
stress tolerance by modulation of Smek activity are disclosed, as are 
screening methods for identifying compounds that modulate Smek activity. 
In addition, recombinant animals expressing the Smek gene that have a 
longer life span and enhanced stress tolerance, and methods of using the 
Smek genet to modulate both longevity and stress tolerance, are 
described. 

CLMN 21 9 Figure (s) . 

FIG. 1: A) Sequence alignment of Smek orthologs from human, Drosophila, C. 
elegans and S. cerevisiae. B) Localization of Smekl and Smek2 in the 
human genome. C) Domain structure of human Smekl 



FIG. 2: Localization of Smekl isoforms in 293T cells. A) Nuclear 
localization of GFP-tagged Smekl. B) Immunofluorescence staining of 
endogenous Smekl. C) Blocking of nuclear staining of Smekl by antigen. D) 
Cytoplasmic localization of Smekl-SIGFP. E) Nuclear translocation of 
Smekl-Sl-GFP after UV stimulation (180 J/m2, 6 hrs) . F) Control GFP 
localization after same UV treatment as in E) . 

FIG. 3: A) Dose -dependent phosphorylation of Smekl upon osmotic stress. 
293T cells were stimulated with 0.3M and 0,6M sorbitol, respectively, 
lysed at different time points as indicated, followed by western blot 
analysis using Smekl antibodies. B) Dose -dependent phosphorylation of 
Smekl after UV treatment. HeLa cells were stimulated with different UV 
dosages and lysed after incubating for 1 hr at 37 degrees. C) Sustained 
phosphorylation of Smekl in response to UV stress. 2 93T cells were 
treated with UV (180 J/m2) , and cell lysates were collected every hour 
afterwards for 5 hrs followed by western blot analysis using Smekl 
antibodies. D) The phosphorylation of Smekl induced by stress was 
abolished by treating anti-Smekl IPs with potato acid phosphatase (PAP) . 

FIG. 4: A) Lack of phosphorylation of GST-Smekl by JNK MAPK in vitro. 
GST'CJUN was used a positive control for JNK activity. B) phosphorylation 
of GST-Smekl by p3 8 MAPKs in vitro. Flag- tagged p3 8 MAPK isoforms were 
transfected into 293T cells, activated by stimulating cells with UV (120 
J/m2), and immunoprecipitated using anti-Flag antibodies for in vitro 
kinase assay. GST-ATF2 was used as a positive control for p38 MAPK 
activity. The top panel showed the protein levels of different p38 MAPK 
isoforms in the lysates . The lower panel showed the differential 
phosphorylation of GST-Smekl by p38 MAPKs. C) Identification of potential 
phosphorylation sites of Smekl. Top panel showed the autoradiograph of 
p38 Kinase assay using GST-Smekl and GSTSmekl-5A mutant as substrate, 
respectively. GST-ATF2 was the positive control, and kinase inactive p38 
delta-KM and p38 gamma-AF were negative controls; middle panel showed the 
protein levels of p38 delta and p38 gamma in cell lysates; the bottom 
panel showed the predicted p38 MAP kinase phosphorylation sites in Smekl. 
D) Lack of phosphorylation of Smekl -5A mutant in response to stress in 
vivo, 293T cells transiently expressing FLAG-tagged Smekl-5A 
mutant were treated with various stress stimuli as indicated, and cell 
lysates were analyzed by western blotting in comparison to the wild type 
controls shown on the left. 

FIG. 5: Interaction between Smekl and FOXO proteins. A) Left panel: 293T 
cells were transfected with FLAG-Smekl in the absence or presence of 
HA-F0X03a were lysed for immunoprecipitation using anti-FLAG antibodies. 
The immunoprecipitates were resolved by SDS-PAGE and probed with anti-HA 
and anti-FLAG antibodies separately to show protein levels in the IPs 
(top) and lysates (bottom). Right panel: similar experiment was performed 
with Smekl, F0X04 and F0X04-TM mutant. The sample lanes were numbered at 
the bottom for convenience. B) Left panel: 293T cells were transfected 
with HAF0X03a in the absence or presence of FLAG-Smekl or Smekl-5A 
mutant, followed by cell lysis, anti-FLAG immunoprecipitation and western 
blot analysis using anti-HA antibodies. IgG and alpha-tubulin were used 
as controls for protein levels in IPs (top) and lysates (bottom) , 
respectively. Right panel: the same blot was stripped and probed with 
anti-FLAG antibodies to show Smekl proteins levels in IPs (top) and 
lysates (bottom) . 

FIG. 6: Activation of F0X03a-driven transcription by Smekl. A) Activation 
of a synthetic FOXO lucif erase reporter by Smekl. HepG2 hepatocytes were 
transfected with the indicated plasmids with a synthetic 
luciferase reporter containing three copies of FOXO binding 
sites (pGL2-3xIRS) and a beta-galactosidase reporter construct. Forty 
hours later cell lysates were collected for luciferase assay and the data 
were normalized to the value of beta-galactosidase activity and presented 
as a percent of activity of vector control. B) Dosage -dependent 
activation of FOXO reporter by Smekl. 293 cells were transfected with 
constitutively active F0X03a-TM mutant and various amount of Smekl in the 
presence of pGL2-3xIRS and a beta-galactosidase reporter constructs. The 
data were normalized to the value of beta-galactosidase activity and 



AGENT: 



presented as fold of the activity by expressing F0X03a-TM 
alone. C) and D) Activation of native promoters of FOXO target gene by 
Smekl. Cells were transfected as indicated together with a lucif erase 
reporter driven by the native promoter of F0X03a target genes, GADD45 and 
catalase, respectively. The data are shown as a percent of vector 
control calculated from duplicated samples. 
FIG. 7: Working model. The figure shows two signaling pathways: (i) the 
insulin/lGF-l-PI3K-AKT signaling pathway and (ii) the stress activated 
pathway represented by the upstream kinase AS Kl -downstream p38 MAPK 
cascade. The two pathways were shown to converge on a protein complex 
containing Smekl and FOXO proteins in the nucleus. While AKT 
phosphorylation negatively regulates Smekl-FOXO interaction by excluding 
FOXO from the nucleus, stress signaling promotes the Smekl-FOXO 
interaction via phosphorylation of both Smekl and FOXO, which represents 
a balance that exists under physiological circumstances. As a result, the 
integrated response may be translated into changes in gene 
expression that are important in stress resistance and life span 
regulation . 

FIG. 8: Additional Sequences. A) shows the predicted Dictyostelium 
(Dictyostelium discoideum) Smekl protein sequence (SEQ ID NO 26) , B) 
shows the Human Smekl cDNA sequence (SEQ ID NO 27) , C) shows the Human 
Smek2 cDNA sequence (SEQ ID NO 28) , D) shows the predicted Dictyostelium 
discoideum Smekl cDNA sequence (SEQ ID NO 29) , E) shows the C. elegans 
Smekl cDNA sequence (SEQ ID NO 30), F) shows the S. cerevisiae Smekl cDNA 
sequence (SEQ ID 31) . 

FIG. 9. smk-1 is required for the increased longevity of insulin/ IGF-1 
signaling. In all cases, the solid black line depicts animals grown on 
bacteria with an empty vector all of their life. The solid grey 
line depicts animals grown on bacteria producing smk-1 dsRNA. 
In cases where daf-16 RNAi was required, the cross-hatched line depicts 
animals grown on bacteria expressing daf-16 RNAi. A) 

daf-2(el370) long-lived mutant animals. B) N2, wild-type animals. C) 
isp-l{qml50) long-lived mutant animals. D) Long-lived cyc-1 RNAi (complex 
III) treated animals. E) daf-16(mu86) null mutant animals. F) glp 
-l(e2141) long-lived mutant animals. All statistical data for 
life span analysis can be found in Table 1. 
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GOVERNMENT INTEREST: 
This invention was made with United States government support under Grant No. 
ROl CA082683, Grant No. 5 F32 DK060367, Grant No, CA054418, and Grant No. 



DK070696 from the National Institutes of Health. The United States Government 
has certain rights in this invention. 

PARENT CASE DATA: 

This application claims the benefit of U.S. Provisional Application No. 
60/583,284, filed Jun. 25, 2004. 

NUMBER OF CLAIMS: 21 9 Figure (s) . 

DESCRIPTION OF FIGURES: 
FIG. 1: A) Sequence alignment of Smek orthologs from human, Drosophila, C. 
elegans and S. cerevisiae. B) Localization of Smekl and Smek2 in the human 
genome. C) Domain structure of human Smekl 

FIG. 2: Localization of Smekl isoforms in 293T cells. A) Nuclear localization 
of GFP-tagged Smekl. B) Immunofluorescence staining of endogenous Smekl. C) 
Blocking of nuclear staining of Smekl by antigen. D) Cytoplasmic localization 
of Smekl-SIGFP. E) Nuclear translocation of Smekl-Sl-GFP after UV stimulation 
(180 J/m2, 6 hrs) . F) Control GFP localization after same UV treatment as in 
E) . 

FIG. 3: A) Dose -dependent phosphorylation of Smekl upon osmotic stress. 293T 
cells were stimulated with 0.3M and 0,6M sorbitol, respectively, lysed at 
different time points as indicated, followed by western blot analysis using 
Smekl antibodies. B) Dose -dependent phosphorylation of Smekl after UV 
treatment. HeLa cells were stimulated with different UV dosages and lysed after 
incubating for 1 hr at 37 degrees. C) Sustained phosphorylation of Smekl in 
response to UV stress. 293T cells were treated with \JV (180 J/m2), and cell 
lysates were collected every hour afterwards for 5 hrs followed by western blot 
analysis using Smekl antibodies. D) The phosphorylation of Smekl induced by 
stress was abolished by treating anti -Smekl IPs with potato acid phosphatase 
(PAP) . 

FIG. 4: A) Lack of phosphorylation of GST-Smekl by JNK MAPK in vitro. GST-cJUN 
was used a positive control for JNK activity. B) phosphorylation of GST-Smekl 
by p38 MAPKs in vitro. Flag-tagged p38 MAPK isoforms were transf acted into 293T 
cells, activated by stimulating cells with UV (120 J/m2) , and 
immunoprecipitated using anti -Flag antibodies for in vitro kinase assay. 
GST-ATF2 was used as a positive control for p38 MAPK activity. The top panel 
showed the protein levels of different p38 MAPK isoforms in the lysates. The 
lower panel showed the differential phosphorylation of GST-Smekl by p38 MAPKs. 
C) Identification of potential phosphorylation sites of Smekl. Top panel showed 
the autoradiograph of p38 Kinase assay using GST-Smekl and GSTSmekl-SA mutant 
as substrate, respectively. GST-ATF2 was the positive control, and kinase 
inactive p38 delta-KM and p38 gamma-AF were negative controls; middle panel 
showed the protein levels of p38 delta and p38 gamma in cell lysates; the 
bottom panel showed the predicted p38 MAP kinase phosphorylation sites in 
Smekl. D) Lack of phosphorylation of Smekl-5A mutant in response to stress in 
vivo. 293T cells transiently expressing FLAG-tagged Smekl-5A mutant 
were treated with various stress stimuli as indicated, and cell lysates were 
analyzed by western blotting in comparison to the wild type controls shown on 
the left. 

FIG. 5: Interaction between Smekl and FOXO proteins. A) Left panel: 293T cells 
were transfected with FLAG-Smekl in the absence or presence of HA-F0X03a were 
lysed for immunoprecipitation using anti-FLAG antibodies. The 
immunoprecipitates were resolved by SDS-PAGE and probed with anti-HA and 
anti-FLAG antibodies separately to show protein levels in the IPs (top) and 
lysates (bottom). Right panel: similar experiment was performed with Smekl, 
F0X04 and F0X04-TM mutant. The sample lanes were numbered at the bottom for 
convenience. B) Left panel: 293T cells were transfected with HAF0X03a in the 
absence or presence of FLAG-Smekl or Smekl-5A mutant, followed by cell lysis, 
anti-FLAG immunoprecipitation and western blot analysis using anti-HA 
antibodies. igG and alpha-tubulin were used as controls for protein levels in 
IPs (top) and lysates (bottom), respectively. Right panel: the same blot was 
stripped and probed with anti-FLAG antibodies to show Smekl proteins levels in 
IPs (top) and lysates (bottom) . 

FIG. 6: Activation of F0X03a-driven transcription by Smekl. A) Activation of a 



synthetic FOXO lucif erase reporter by Smekl . HepG2 hepatocytes were transf acted 
with the indicated plasmids with a synthetic luciferase reporter 
containing three copies of FOXO binding sites {pGL2-3xIRS) and a 
beta-galactosidase reporter construct. Forty hours later cell lysates were 
collected for luciferase assay and the data were noirmalized to the value of 
beta-galactosidase activity and presented as a percent of activity of 
***vector*** control- B) Dosage -dependent activation of FOXO reporter by 
Smekl. 293 cells were transfected with constitutively active F0X03a-TM mutant 
and various amount of Smekl in the presence of pGL2-3xIRS and a 
beta-galactosidase reporter constructs. The data were normalized to the value 
of beta-galactosidase activity and presented as fold of the activity by 
★★★expressing*** F0X03a-TM alone. C) and D) Activation of native promoters of 
FOXO target gene by Smekl. Cells were transfected as indicated together with a 
luciferase reporter driven by the native promoter of F0X03a target genes, 
GADD45 and catalase, respectively. The data are shown as a percent of 
***vector*** control calculated from duplicated samples. 
FIG. 7: Working model. The figure shows two signaling pathways: (i) the 
insulin/IGF-l-PI3K-AKT signaling pathway and (ii) the stress activated pathway 
represented by the upstream kinase ASKl -downstream p38 MAPK cascade. The two 
pathways were shown to converge on a protein complex containing Smekl and FOXO 
proteins in the nucleus. While AKT phosphorylation negatively regulates 
Smekl-FOXO interaction by excluding FOXO from the nucleus, stress signaling 
promotes the Smekl-FOXO interaction via phosphorylation of both Smekl and FOXO, 
which represents a balance that exists under physiological circumstances. As a 
result, the integrated response may be translated into changes in gene 
***expression*** that are important in stress resistance and life span 
regulation. 

FIG. 8: Additional Secjuences. A) shows the predicted Dictyostelium 
(Dictyostelium discoideum) Smekl protein sequence (SEQ ID NO 26) , B) shows the 
Human Smekl cDNA sequence (SEQ ID NO 27) , C) shows the Human Smek2 cDNA 
sequence (SEQ ID NO 28) , D) shows the predicted Dictyostelium discoideum Smekl 
cDNA sequence (SEQ ID NO 29), E) shows the C. elegans Smekl cDNA sequence (SEQ 
ID NO 30), F) shows the S. cerevisiae Smekl cDNA sequence (SEQ ID 31). 
FIG. 9. smk-1 is required for the increased longevity of insulin/ IGF-1 
signaling. In all cases, the solid black line depicts animals grown on bacteria 
with an empty vector all of their life. The solid grey line depicts 
animals grown on bacteria producing smk-1 dsRNA. In cases where 
daf-16 RNAi was required, the cross-hatched line depicts animals grown on 
bacteria expressing daf-16 RNAi. A) daf-2(el370) long-lived mutant 
animals. B) N2 , wild-type animals. C) isp-l(qml50) long-lived mutant animals. 
D) Long-lived cyc-1 RNAi (complex III) treated animals. E) daf-16 (mu86) null 
mutant animals. F) glp-l(e2141) long-lived mutant animals. 
All statistical data for life span analysis can be found in Table 1. 

L12 ANSWER 3 OF 59 WPIDS COPYRIGHT 2006 THE THOMSON CORP on STN 

TI Use of ICA512, or a C-terminal fragment or derivative of ICA512 for 

stimulating expression or promoting cell proliferation of peptide hormones 
in peptide -hormone secreting endocrine cells or neurons. 

IN MZIAUT, H; SOLIMENA, M; TRAJKOVSKI, M 

AN 2006-197398 [21] WPIDS 

AB EP 1632245 A UPAB : 20060328 

NOVELTY - Use of ICA512 or its derivative or fragment, or a C-terminal 
fragment or derivative of ICA512 for stimulating expression of peptide 
hormones in peptide -hormone secreting endocrine cells or neurons or for 
promoting cell proliferation of peptide -hormone secreting endocrine cells 
or neurons . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for: 

(1) a method of stimulating expression of peptide hormones in 
peptide -hormone secreting endocrine cells or neurons; 

(2) a method of promoting cell proliferation of peptide-hormone 
secreting endocrine cells or neurons; 

(3) a method of treating or preventing type-1 or type-2 diabetes; 

(4) a method of screening for an agent capable of stimulating 
expression of peptide hormones in peptide hormone-secreting endocrine 



cells or neurons; 

(5) a method of screening for an agent capable of promoting cell 
proliferation of peptide hormone -secreting endocrine cells or neurons; 

(6) a method of screening for an agent capable of stimulating 
expression of insulin in pancreatic beta -cells; and 

(7) a method of screening for an agent capable of promoting cell 
proliferation of pancreatic beta -cells. 

ACTIVITY - Antidiabetic. No biological data given. 
MECHANISM OF ACTION - None given. 

USE - Use of ICA512 or its derivative or fragment, or a C- terminal 
fragment of ICA512 or a derivative above for the preparation of a 
pharmaceutical composition for treating or preventing type-1 or type-2 
diabetes (claimed) . The ICA512 or its derivative or fragment, or a 
C-terminal fragment or derivative of ICA512 is useful for stimulating 
expression of peptide hormones in peptide -hormone secreting endocrine 
cells or neurons or for promoting cell proliferation of pep tide -hormone 
secreting endocrine cells or neurons. 
Dwg.0/21 

2006-197398 [21] WPIDS 
C2006-065638 

Use of ICA512, or a C-terminal fragment or derivative of 
ICA512 for stimulating expression or promoting cell 
proliferation of peptide hormones in peptide -hormone 
secreting endocrine cells or neurons. 
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TI Exendin-4 induction of cyclin Dl expression in INS-1 p-cells : 

Involvement of cAMP- responsive element. 
SO Journal of Endocrinology, (2006) Vol. 188, No. 3, pp. 623-633. . 
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K.-H.; Rhie D.-J.; Yoon S.H.; Hahn S.J.; Kim M.-S.; Jo Y.-H. 
AB Glucagon- like peptide -1 ( 

GLP-1) and its analog exendin-4 (EX) have been 

considered as a growth factor implicated in pancreatic islet mass increase 
and p-cell proliferation. This study aimed to investigate the effect 
of EX on cyclin Dl expression, a key regulator of the cell 
cycle, in the pancreatic p-cell line INS-1. We demonstrated that EX 
significantly increased cyclin Dl mRNA and subsequently its protein 
levels. Although EX induced phosphorylation of Raf-1 and 
extracellular-signal-regulated kinase (ERK) , both PD98059 and exogenous 
ERKl had no effect on the cyclin Dl induction by EX. Instead, the 
cAMP-elevating agent forskolin induced cyclin Dl expression 
remarkably and this response was inhibited by pretreatment with H-89, a 
protein kinase A (PKA) inhibitor. Promoter analyses revealed that the 
CAMP -responsive element (CRE) site (at position -48; 5 * -TAACGTCA-3 ' ) of 
cyclin Dl gene was required for both basal and EX-induced activation of 
the cyclin Dl promoter, which was confirmed by site-directed mutagenesis 
study. For EX to activate the cyclin Dl promoter effectively, CRE-binding 
protein (CREB) should be phosphorylated and bound to the putative CRE 
site, according to the results of electrophoretic mobility shift and 
chromatin immunoprecipitation assays. Lastly, a transfection assay 
employing constitutively active or dominant -negative CREB 
expression plasmids clearly demonstrated that CREB was 
largely involved in both basal and EX-induced cyclin Dl promoter 
activities. Taken together, EX-induced cyclin Dl expression is 
largely dependent on the cAMP/PKA signaling pathway, and EX increases the 
level of phosphorylated CREB and more potently trans -activates cyclin Dl 
gene through binding of the CREB to the putative CRE site, implicating a 
potential mechanism underlying p-cell proliferation by EX, . 
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TI A novel role of circadian transcription factor DBP in hippocampal 
plasticity. 
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AB In neurons, a variety of extracellular stimuli are capable of inducing 

transcriptional events that underlie complex processes ranging from 



learning to disease. The mechanisms linking these long-lasting cellular 
modifications to behavior remain to be established. Here, we show by 
microarray analysis that hippocampal activation of glucagon- 
like peptide-1 receptor (GLP-IR) , which is 

associated with improved learning and neuroprotection, results in 
suppression of the transcription factor DBP (albumin D- site -binding 
protein) . Recombinant adeno-associated virus (rAAV) based gene 
expression of DBP in the hippocampus of adult rats caused 
upregulation of mRNAs encoding constituents of the molecular clock, and 
the DBP target gene, pyridoxal kinase. Behaviorally, DBP over 
expression inhibited spatial learning but not memory, and enhanced 
susceptibility to kainate- induced seizures. This phenotype was paralleled 
by the activation of MAP kinase in dendritic regions of hippocampal 
neurons in vivo. These data suggest that DBP may represent an important 
transcriptional link between GLP-IR activation and neuroplasticity in the 
hippocampus. .COPYRGT. 2005 Elsevier Inc. All rights reserved. 
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TI METHODS AND DNA CONSTRUCTS FOR HIGH YIELD PRODUCTION OF POLYPEPTIDES 
INF Holmquist; Barton, Eagle, NE, US 

Luan; Peng, Fishers, IN, US 

Wagner; Fred W., Walton, NE, US 

Xia; Yuannan, Lincoln, NE, US 
IN Holmquist Barton; Luan Peng; Wagner Fred W; Xia Yuannan 
AB The invention provides an inclusion body fusion partner to increase 

peptide and polypeptide production in a cell. 
CLMN 83 13 Figure (s) . 

FIG. 1 is the pBN121 plasmid map. Ori=the origin of replication 

from pMBl; KanR=kanamycin resistance gene; Tac=tac promoter; Laclq=lac 

repressor gene; GST=terminator . 
FIG. 2 shows a hydrophobicity plot of an inclusion body fusion partner 

(SEQ ID N0:1) . 

FIG. 3 shows the amino acid and nucleic acid sequences (SEQ ID NOs 78 and 
79, respectively) for the expression cassette of pBN121-T7tagPh-CH-GRF (1- 
44)CH. 

FIG. 4 shows the amino acid and nucleic acid sequences (SEQ ID NOs 80 and 
81, respectively) for the expression cassette of pBN121-T7tagPh-CPGM-GLP- 
1(7-36)CHPG. 

FIG. 5 shows the amino acid and nucleic acid sequences (SEQ ID NOs 82 and 
83, respectively) for the expression cassette of pBN121-T7tagPh-GGGR-GLP- 
1(7-36)AFA. 



FIG. 6 is the pBN122 -M-GLP- 1 (7 -36) AFAFGGGPG-TVtagPh plasmid map. 

Ori=the origin of replication from pMBl; KanR=kanamycin resistance gene; 

Tac=tac promoter; Laclq=lac repressor gene; GST=terminator . 
FIG. 7 shows the amino acid and nucleic acid sequences (SEQ ID NOs 84 and 

85, respectively) for the expression cassette of pBN122-M-GLP-l(7- 

3 6 ) AFAFGGGPG-T7t agPh . 
FIG. 8 shows the amino acid and nucleic acid sequences (SEQ ID NOs 86 and 

87, respectively) for the expression cassette of pBN121-T7tagPh-VDDR-GLP- 

2 (1-33) A2G. 

FIG. 9 is the SDS-PAGE analysis of lysates obtained from cells that 
contain a nucleic acid construct of the invention. Cells were lysed by 
sonication in 300 mu 1 10 mM Tris, 1 mM EDTA (pH 8) buffer and 
centrifuged for 5 minutes to separate the supernatants and inclusion 
bodies. The inclusion bodies were resuspended in 300 mu 1 water and mixed 
with 2x sample buffer. After heating at 85 degrees C. for 10 minutes, 20 
mu 1 of each sample was applied to the gel. Lane 1: Invitrogen Multi 
Mark. Lanes 2 and 3: inclusion bodies from induced HMS174 cells 
containing pBN121-T7tagPh-CPGM-GLP-l(7-36) CHPG. Lanes 4 and 5: inclusion 
bodies form induced BL21 cells containing pBN121T7tagPh-CPGM-GLP-l (7 - 
36) CHPG. Lanes 6 and 7: inclusion bodies from induced HMS174 cells with 
pBN121-T7tagPh-CH-GRF(l-44)CH. Lanes 8 and 9: inclusion bodies from 
induced BL21 cells containing pBN121-T7tagPh-CH-GRF(l-44)CH. 
FIG. 10 shows the amino acid, and nucleic acid sequences (SEQ ID NOs 88 

89, respectively) for the expression cassette of pBN121-M-PTH (1-84) . 

11 shows the amino acid and nucleic acid sequences (SEQ ID NOs 90 and 
respectively) for the expression cassette pBN121T7tag-CH-PTH (1-84) . 

12 shows the amino acid and nucleic acid sequences (SEQ ID NOs 92 and 
respectively) for the expression cassette of pBN121-T7tagPh-CH-PTH 

(1-84) . 

FIG. 13 illustrates an SDS-PAGE analysis. Lane 1: lysate from induced BL21 
cells containing pBN121-M-PTH(l-84) . Lane 2: lysate from induced BL21 
cells containing pBN121-T7tag-CH-PTH (184 ) . Lane 3: lysate from induced 
BL21 cells containing pBN121T7tagPh-CH-PTH (1-84) . 
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DESCRIPTION OF FIGURES: 
FIG. 1 is the pBN121 plasmid map. Ori=the origin of replication from 
pMBl; KanR=kanamycin resistance gene; Tac=tac promoter; Laclq=lac repressor 
gene ; GST=terminator . 

FIG. 2 shows a hydrophobicity plot of an inclusion body fusion partner (SEQ ID 
N0:1) . 

FIG. 3 shows the amino acid and nucleic acid sequences (SEQ ID NOs 78 and 79, 
respectively) for the expression cassette of pBN121-T7tagPh-CH-GRF (1-44) CH. 
FIG. 4 shows the amino acid and nucleic acid sequences (SEQ ID NOs 80 and 81, 
respectively) for the expression cassette of pBN121-T7tagPh-CPGM-GLP-l (7- 
36)CHPG. 

FIG. 5 shows the amino acid and nucleic acid sequences (SEQ ID NOs 82 and 83, 
respectively) for the expression cassette of pBN121-T7tagPh-GGGR-GLP-l (7-36) AFA. 
FIG. 6 is the pBN122-M-GLP-l (7-36) AFAFGGGPG-T7tagPh plasmid map. 
Ori=the origin of replication from pMBl; KanR=:kanamycin resistance gene; 
Tac=tac promoter; Laclq=lac repressor gene; GST= terminator . 

FIG. 7 shows the amino acid and nucleic acid sequences (SEQ ID NOs 84 and 85, 
respectively) for the expression cassette of pBN122 -M-GLP-1 (7-36) AFAFGGGPG- 
T7tagPh. 

FIG. 8 shows the amino acid and nucleic acid sequences (SEQ ID NOs 86 and 87, 
respectively) for the expression cassette of pBN121-T7tagPh-VDDR-GLP-2 (1-33) A2G. 
FIG. 9 is the SDS-PAGE analysis of lysates obtained from cells that contain a 
nucleic acid construct of the invention. Cells were lysed by sonication in 300 
mu 1 10 mM Tris, 1 mM EDTA (pH 8) buffer and centrifuged for 5 minutes to 
separate the supernatants and inclusion bodies. The inclusion bodies were 
resuspended in 300 mu 1 water and mixed with 2x sample buffer. After heating at 
85 degrees C. for 10 minutes, 20 mu 1 of each sample was applied to the gel. 
Lane 1: Invitrogen Multi Mark. Lanes 2 and 3: inclusion bodies from induced 
HMS174 cells containing pBN121-T7tagPh-CPGM-GLP-l (7-36) CHPG. Lanes 4 and 5: 
inclusion bodies form induced BL21 cells containing pBN121T7tagPh-CPGM-GLP-l(7- 
36) CHPG. Lanes 6 and 7: inclus ion bodies from induced HMS174 cells with 
pBN121-T7tagPh-CH-GRF(l-44) CH. Lanes 8 and 9: inclusion bodies from induced 
BL21 cells containing pBN121-T7tagPh-CH-GRF(l-44) CH. 

FIG. 10 shows the amino acid, and nucleic acid sequences (SEQ ID NOs 88 and 89, 

respectively) for the expression cassette of pBN121-M-PTH (1-84) . 

FIG. 11 shows the amino acid and nucleic acid sequences (SEQ ID NOs 90 and 91, 

respectively) for the expression cassette pBN121T7tag-CH-PTH (1-84) . 

FIG. 12 shows the amino acid and nucleic acid sequences (SEQ ID NOs 92 and 93, 

respectively) for the expression cassette of pBN121-T7tagPh-CH-PTH (1-84) . 

FIG. 13 illustrates an SDS-PAGE analysis. Lane 1: lysate from induced BL21 

cells containing pBN121-M-PTH ( 1-84 ) . Lane 2: lysate from induced BL21 cells 

containing pBN12 1-T7tag-CH-PTH (184 ) . Lane 3: lysate from induced BL21 cells 

containing pBN121T7tagPh-CH-PTH(l-84) . 
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IN Harley Scott; Luan Peng; Williams James A; Xia Yuannan 
AB The invention provides an inclusion body fusion partner to increase 

peptide and polypeptide production in a cell. 
CLMN 82 19 Figure (s) . 

FIG. 1 is a plasmid map for the pBN95 Expression Plasmid 

FIG. 2 is a plasmid map for the pBN95 (Tac) -T7tagVgCH-GRF(l-44) A 

plasmid . 

FIG. 3 illustrates the nucleic acid and amino acid sequence for the 
T7tagVgCH-GRF(l-44)A cassette. The leader sequence, Vg sequence, Linker 
sequence, and GRF(1-44)A sequences are indicated by bracketed lines. 
Restriction enzyme recognition sites are indicated by name and by 
underlining. The cleavage site is indicated by an arrow. 

FIG. 4 illustrates the nucleic acid and amino acid sequence for the 



T7tag-GRF (1-44) A cassette. The T7tag, linker, and GRF(l-44) A nucleic 
acid and amino acid secjuences are indicated. Restriction enzyme 
recognition sites are indicated by name and by underlining. An 
enterokinase recognition site is indicated by an arrow. 

FIG. 5 illustrates the nucleic acid and amino acid secjuence for the 
T7tagVg-GRF (1-44) A cassette. The leader sequence, Vg sequence, Linler 
sequence, and GRF{1-44)A sequences are indicated by bracketed lines. 
Restriction enzyme recognition sites are indicated by name and by 
underlining. The cleavage site is indicated by an arrow. The stop codon 
is labeled and indicated by stars. 

FIG. 6 illustrates the nucleic acid and amino acid sequence for the 
T7tagVg{opt) CH-GRF{l-44) A cassette. Optimized codons are underlined. The 
stop codon is indicated with a star. 

FIG. 7 illustrates a hydrophobic ity plot for an inclusion body fusion 
partner having SEQ ID NO : 2 . 

FIG. 8 illustrates the nucleic acid and amino acid secjuence for the 
T7tagVgMutlCH-GRP(l-44) A cassette. Amino acid substitutions are indicated 
as being encoded by codons in lower case. Restriction enzyme recognition 
sites are indicated by name. The stop codon is indicated with a star. 

FIG. 9 illustrates the nucleic acid and amino acid sequence for the 
T7tagVgMut4CH-GRF{l-44) A cassette. Amino acid substitutions are indicated 
by lower cases letters. The stop codon is indicated with a star. 

FIG. 10 illustrates the nucleic acid and amino acid sequence for the 
T7tagVg-PTH (1-34) cassette. A thrombin cleavage site is located between 
amino acids at positions 55 and 56. Restriction sites are indicated by 
underlining and name. 

FIG. 11 illustrates the nucleic acid and amino acid sequence for a linker 
sequence containing a paladium cleavage site located between amino acids 
at position 16 and 17. The T7tag, linker, and Pd cleavage sequences are 
indicated. 

FIG. 12 provides DNA and peptide sequences of the pET23 
T7tagVg(Del3) -CHPTH(l-34) and pET23T7TagVg (Del2+3) CHPTH (1-34) expression 
cassettes encoding the PTH precursor peptide. Optimized codons are 
indicated with underlining, and restriction enzyme recognition sites are 
indicated by name and by underlining. 

FIG. 13 is a plasmid map for the pBN115-T7tagVg-CAT 
plasmid. 

FIG. 14 illustrates the nucleic acid and amino acid sequence for a 
Nhel-releaseable T7Vg fragment. Restriction enzyme recognition sites are 
indicated by name. 

FIG. 15 is a plasmid map for the pBNllS -T7tagVg-LacZ 
plasmid. 

FIG. 16 illustrates an SDS-PAGE gel of samples obtained from cells that 
were treated according to the indicated conditions. Lane 1: Novex 
multimark molecular weight marker; Lane 2: 37 degrees C. , induced 2 hr, 
soluble fraction of pBNllS (Tac) T7tagVg-LacZ; Lane 3: 37 degrees C, 
uninduced, soluble fraction of pBNllS (Tac) -T7tagVg-LacZ; Lane 4: 27 
degrees C., induced 2 hr, soluble fraction of pBN115 (Tac) -T7tagVg-LacZ; 
Lane 5: 27 degrees C, uninduced, soluble fraction of 

pBN115 (Tac) -T7tagVg-LacZ; Lane 6: 37 degrees C, induced 2 hr, insoluble 
fraction of pBN115 (Tac) -T7tagVg-LacZ; Lane 7: 37 degrees C., uninduced, 
insoluble fraction of pBNllS (Tac) T7tagVg-LacZ; Lane 8: 27 degrees C, 
induced 2 hr, insoluble fraction of pBNllS (Tac) -T7tagVg-LacZ ; Lane 9: 27 
degrees C, uninduced, insoluble fraction of pBNllS (Tac) -T7tagVg-LacZ . 

FIG. 17 illustrates the nucleic acid and amino acid sequence of a 
T7tagVgCH-GLP-l (7-36)CH cassette. A restriction enzyme recognition site 
is indicated by name. 

FIG. 18 illustrates a generalized structure of a polypeptide of the 
invention. 

FIG. 19 illustrates a series of amino acid deletions occurring around the 
hydrophobic core of SEQ ID NO: 2. 
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NUMBER OF CLAIMS: 82 19 Figure (s) . 

DESCRIPTION OF FIGURES: 
FIG. 1 is a plasmid map for the pBN95 Expression Plasmid. 
FIG. 2 is a plasmid map for the pBN95 (Tac) -T7tagVgCH-GRF (1-44) A 
***plasmid. *** 

FIG. 3 illustrates the nucleic acid and amino acid sequence for the 
T7tagVgCH-GRF(l-44)A cassette. The leader sequence, Vg sequence. Linker 
sequence, and GRF(1-44)A sequences are indicated by bracketed lines. 
Restriction enzyme recognition sites are indicated by name and by underlining. 
The cleavage site is indicated by an arrow. 

FIG. 4 illustrates the nucleic acid and amino acid sec[uence for the 
T7tag-GRF(1-44)A cassette. The T7tag, linker, and GRF{l-44) A nucleic acid and 
amino acid sequences are indicated. Restriction enzyme recognition sites are 
indicated by name and by underlining. An enterokinase recognition site is 
indicated by an arrow. 

FIG. 5 illustrates the nucleic acid and amino acid sequence for the 
T7tagVg-GRF(l-44)A cassette. The leader sequence, Vg sequence, Linler sequence, 
and GRF{1-44)A sequences are indicated by bracketed lines. Restriction enzyme 
recognition sites are indicated by name and by underlining. The cleavage site 
is indicated by an arrow. The stop codon is labeled and indicated by stars. 
FIG. 6 illustrates the nucleic acid and amino acid sequence for the 
T7tagVg(opt)CH-GRF(l-44)A cassette. Optimized codons are underlined. The stop 
codon is indicated with a star. 

FIG. 7 illustrates a hydrophobicity plot for an inclusion body fusion partner 
having SEQ ID NO : 2 . 

FIG. 8 illustrates the nucleic acid and amino acid sequence for the 

T7tagVgMutlCH-GRP (1-44) A cassette. Amino acid substitutions are indicated as 

being encoded by codons in lower case. Restriction enzyme recognition sites are 

indicated by name. The stop codon is indicated with a star. 

FIG. 9 illustrates the nucleic acid and amino acid sequence for the 

T7tagVgMut4CH-GRF (1-44) A cassette. Amino acid substitutions are indicated by 

lower cases letters. The stop codon is indicated with a star. 

FIG. 10 illustrates the nucleic acid and amino acid sequence for the 

T7tagVg-PTH(l-34) cassette. A thrombin cleavage site is located between amino 

acids at positions 55 and 56. Restriction sites are indicated by underlining 

and name. 

FIG. 11 illustrates the nucleic acid and amino acid sequence for a linker 



sequence containing a paladium cleavage site located between amino acids at 
position 16 and 17. The T7tag, linker, and Pd cleavage sequences are indicated. 
FIG. 12 provides DNA and peptide sequences of the pET23 T7tagVg (Del3) -CHPTH (1- 
34) and pET23T7TagVg (Del2+3) CHPTH (1-34) expression cassettes encoding the PTH 
precursor peptide. Optimized codons are indicated with underlining, and 
restriction enzyme recognition sites are indicated by name and by underlining. 
FIG. 13 is a plasmid map for the pBNllS -T7tagVg-CAT plasmid 

FIG. 14 illustrates the nucleic acid and amino acid sequence for a 
Nhel-releaseable T7Vg fragment. Restriction enzyme recognition sites are 
indicated by name. 

FIG. 15 is a plasmid map for the pBN115-T7tagVg-LacZ plasmid 

FIG. 16 illustrates an SDS-PAGE gel of samples obtained from cells that were 
treated according to the indicated conditions. Lane 1: Novex multimark 
molecular weight marker; Lane 2: 37 degrees C, induced 2 hr, soluble fraction 
of pBNllB (Tac)T7tagVg-LacZ; Lane 3: 37 degrees C, uninduced, soluble fraction 
of pBNllS (Tac) -T7tagVg-LacZ; Lane 4: 27 degrees C. , induced 2 hr, soluble 
fraction of pBNllS (Tac) -T7tagVg-LacZ ; Lane 5: 27 degrees C. , uninduced, soluble 
fraction of pBNllS (Tac) -T7tagVg-LacZ; Lane 6: 37 degrees C, induced 2 hr, 
insoluble fraction of pBNllS (Tac) -T7tagVg-LacZ; Lane 7: 37 degrees C, 
uninduced, insoluble fraction of pBNllS (Tac) T7tagVg-LacZ; Lane 8: 27 degrees 
C, induced 2 hr, insoluble fraction of pBNllS (Tac) -T7tagVg-LacZ; Lane 9: 27 
degrees C. , uninduced, insoluble fraction of pBNllS (Tac) -T7tagVg-LacZ . 
FIG. 17 illustrates the nucleic acid and amino acid sequence of a 
T7tagVgCH-GLP-l (7-36) CH cassette. A restriction enzyme recognition site is 
indicated by name. 

FIG. 18 illustrates a generalized structure of a polypeptide of the invention. 
FIG. 19 illustrates a series of amino acid deletions occurring around the 
hydrophobic core of SEQ ID NO : 2 . 
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TI BACTERIAL HOST CELL FOR THE DIRECT EXPRESSION OF PEPTIDES 

INF Consalvo; Angelo P., Monroe, NY, US 

Meenan; Christopher P., Lincoln Park, NJ, US 
Mehta; Nozer M. , Randolph, NJ, US 
Ray; Martha V.L., Nutley, NJ, US 
IN Consalvo Angelo P; Meenan Christopher P; Mehta Nozer M; Ray Martha V L 
AB Expression systems are disclosed for the direct expression of peptide 

products into the culture media where genetically engineered host cells 
are grown. High yield was achieved with a special selection of hosts, 
and/or fermentation processes which include careful control of cell 
growth rate, and use of an inducer during growth phase. Special universal 
cloning vectors are provided for the preparation of expression 
vectors which include control regions having multiple promoters 
linked operably with coding regions encoding a signal peptide upstream 
from a coding region encoding the peptide of interest. Multiple 
transcription cassettes are also used to increase yield. The production 
of amidated peptides using the expression systems is also disclosed. 
CLMN 81 4 Figure (s) . 

FIGS. lA, IB and IC show a schematic diagram of the construction of the 
pUSEC-03 vector (lA) which is used in the construction of the 
pUSEC-05 vector (IB) which is in turn used in the construction 
of vector pUSEC-051Q (IC) (ATCC Accession Number PTA-5567) . 
FIGS. 2A and 2B show a schematic diagram of the construction of the 
pCPM-00 vector (2A) which is used in the construction of the 
pUSEC-06 vector (2B) (ATCC Accession Number PTA-5568) . 
FIGS. 3A, 3B and 3C show a schematic diagram of the ligation of a generic 
peptide termed peptide X into the secretion expression vector 
pUSEC-OSlQ (3A) to generate vector pPEPX-01 which is used along 
with vector pUSEC-06 to construct a monogenic production 
vector pPEPX-02 (3B) which is used to construct a digenic 
production vector pPEPX-03. 
FIG. 4 shows a schematic diagram of the construction of the pSCT038 



vector. pSCT-038 was used to transform E. coli BLR and BIjM6 and 
produce the digenic UGL 703 and UGL801 clones, respectively. 
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New genetically engineered Escherichia coli bacterium that is deficient in 
chromosomal genes rec A and ptr encoding for recombinant protein and 
Protease III, respectively, useful in producing an amidated peptide 
product . 

CONSALVO, A P; MEENAN, C P; MEHTA, N M; RAY, M V L 
2005-649544 [66] WPIDS 
WO2005089182 A UPAB : 20051014 

NOVELTY - A new genetically engineered Escherichia coli bacterium is 
deficient in chromosomal genes rec A and ptr encoding for recombinant 
protein and Protease III, respectively. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(1) a cloning vector; 

(2) a host cell transformed or transfected with the vector; 

(3) preparing an expression vector containing transcription 
cassettes, each cassette comprising: 

(a) a coding region with nucleic acids coding for a peptide product 
coupled in reading frame 3' of nucleic acids coding for a signal peptide; 



and 

(b) a control region linked operably with the coding region, the 
control region comprising promoters; 

(4) producing a peptide product; 

(5) producing an amidated peptide product; and 

(6) a recombinant cell line UGL810 having ATCC Accession Number 
PTA-5502 or UGL820 having ATCC Access Number PTA-5569. 

USE - The genetically engineered Escherichia coli bacterium is useful 
in producing an amidated peptide product. 
Dwg. 0/4 

2005-649544 [66] WPIDS 
C2005-195667 

New genetically engineered Escherichia coli bacterium 
that is deficient in chromosomal genes rec A and ptr 
encoding for recombinant protein and Protease III, 
respectively, useful in producing an amidated peptide 
product . 
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TI Stimulating production of secretory granules in peptide hormone -secreting 
endocrine cells or neurons, useful for treating/preventing diabetes, 
involves promoting presence of polypyrimide tract binding protein in 
cytoplasm of cells. 

IN KNOCK, K; SOLIMENA, M 

AN 2005-233181 [24] WPIDS 

AB WO2005023231 A UPAB : 20050414 

NOVELTY - Stimulating (Ml) production of secretory granules in peptide 
hormone -secreting endocrine cells or neurons, involves promoting the 
presence of polypyrimidine tract binding protein (PTB) or its biologically 
active fragment or derivative in the cytoplasm of the cells. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 
(1) treating or preventing (M2) type-1 or type-2 diabetes, involves 
stimulating production of insulin-containing secretory granules in 
pancreatic beta -cells, where the stimulation comprises the step of 



promoting the presence or activity of PTB or its biologically active 
fragment or derivative in the cytoplasm of the beta -cells; 

(2) use of an agent (I) for the promotion or reduction of the 
presence or activity of PTB or its biologically active fragment or 
derivative in beta -cells for the preparation of a pharmaceutical 
composition for treating or preventing type-1 or type-2 diabetes, or in 
hypothalamic neurons for the preparation of a pharmaceutical composition 
for treating or preventing sleep disorders or depression, respectively; 

(3) screening for an agent capable of stimulating or reducing 
production of secretory granules in peptide hormone -secreting endocrine 
cells or neurons; 

(4) screening for an agent useful as a cure for sleeping disorders of 
depression, or as a cure for type-1 or type-2 diabetes; and 

(5) use of an agent (II) reducing or blocking the presence of 
activity of PTB or its biologically active fragment or derivative in 
endocrine cells for the preparation of a pharmaceutical composition for 
treating or preventing hyperprolactinemia or agromegaly. 

ACTIVITY - Antidiabetic; Hypnotic; Osteopathic; Endocrine -Gen. No 
supporting data is given. 

MECHANISM OF ACTION - PTB activity promoter. 

USE - (Ml) is useful for stimulating production of secretory granules 
in peptide hormone -secreting endocrine cells or neurons. {M2) is useful 
for treating or preventing type-1 or type-2 diabetes. (I) is useful for 
promotion or reduction of presence or activity of PTB or its biologically 
active fragment or derivative, for the treatment of type 1 or type 2 
diabetes or sleep disorders or depression. (II) is useful for reducing or 
blocking the presence or activity of PTB or its biologically active 
fragment or derivative, for the preparation of pharmaceutical composition 
for treatment of hyperprolactinemia or agromegaly (all claimed) . 
Dwg.0/13 
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TI Production of heterologous polypeptides in yeast 

IN Andersen, Asser Sloth, Herlev, DENMARK 
Diers, Ivan, Vaerlose, DENMARK 

AB A process for producing high amount of proteins or polypeptides in yeast 
is disclosed. The process makes use of the CITl yeast promoter or a 
functional part or variant thereof. Examples of polypeptides which are 
expressed in high yields are insulin or insulin analogues or GLPl. 
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Glucagon-like peptide- 1 protects beta cells from cytokine -induced 
apoptosis and necrosis: Role of protein kinase B. 
Diabetologia, (2005) Vol. 48, No. 7, pp. 1339-1349. . 
Refs: 55 

ISSN: 0012-186X CODEN: DBTGAJ 

Li L.; El-Kholy W.; Rhodes C.J.; Brubaker P.L. 
Aims/hypothesis: The gut hormone glucagon-like 
peptide-1 (GLP-1) decreases beta 

cell apoptosis in a protein kinase B (PKB) -dependent fashion, and 
increases islet cell mass and function in vivo. In contrast, cytokines 
induce beta cell apoptosis, leading to decreased islet mass and type 1 
diabetes. In the present study we used rat INS-IE beta cells and primary 
rat islet cells to examine the potential role of PKB as a mediator of the 
effect of GLP-1 on cytokine -induced apoptosis. 

Methods: Cell viability was determined by MTT assay, and apoptosis and 
necrosis by Hoechst 33342 -propidium iodide staining. Immunoblot analysis 
was used to detect changes in protein expression, including 
active (phosphorylated) and total PKB, phosphorylated and total glycogen 
synthase kinase-3P, activated caspase-3 and inducible nitric oxide 
synthase. Reactive oxygen species were determined by 1,7- 
dichlorof luorescein (DCF) analysis, and mutant forms of PKB were 
introduced into cells using adenoviral vectors. Results: 
Incubation of INS-IE cells with cytokines (IL-ip, TNF-a and 
interferon-y; 10-50 ng/ml) for 18 h significantly decreased cell 



viability (by 44%, p<0.001), cell proliferation (by 80%, p<0.001), and 
activation of PKB (by 67%, p<0.001). Pre-treatment with exendin 
-4 (10 (-7) mol/1) , a long-acting GLP-1 receptor 

agonist, partially protected the cells against cytokine -induced toxicity 

(p<0.01) in association with a reduction in cytokine -induced inhibition of 

PKB phosphorylation (p<0.05). Exendin-4 pre-treatment did not 

change cell proliferation. Cytokine treatment increased apoptosis (by 

156%, p<0.05) and necrosis (from undetectable to 2.6% of cells). These 

increases were both reduced by pre-treatment with exendin-4 

(p<0.05-0.01) . Furthermore, cytokine -induced apoptosis and necrosis were 

significantly increased in cells infected with kinase-dead PKB (p<0.05), 

and the protective effect of exendin-4 on both parameters was 

fully abolished in these cells. Similar changes were observed in primary 

islet cells. In parallel with these changes, exendin-4 

decreased the cytokine -induced activation of caspase-3 (by 46%, p<0.05), 
and decreased levels of inducible nitric oxide synthase (by 71%, p<0.05) 
and reactive oxygen species (by 27%, p<0.05). Conclusions/interpretation: 
The results of our study indicate that GLP-1 plays a 

protective role against cytokine -induced apoptosis and necrosis in beta 
cells through a PKB-dependent signalling pathway. .COPYRGT. 
Springer-Verlag 2 005. 
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TI Engineered p-cells secreting dipeptidyl peptidase IV-resistant 
glucagon-like peptide-1 show enhanced glucose-responsiveness. 

SO Life Sciences, (28 Jan 2005) Vol. 76, No. 11, pp. 1239-1248. . 
RefS: 22 

ISSN: 0024-3205 CODEN: LIFSAK 
AU Islam M.S.; Rahman S.A.; Mirzaei Z . ; Islam K.B. 

AB Type 2 diabetes is a polygenic disorder characterized by increased insulin 
resistance, and impaired insulin secretion leading to abnormalities of 
glucose and lipid metabolism. Reduced responsiveness of the p-cells 
to glucose is a critical feature of this syndrome. Glucagon- 
like peptide 1, a product of the 

pro-glucagon gene makes p-cells competent and has many other 
anti-diabetic properties. We speculated whether GLP-1 

-based gene therapy could be an approach for treatment of type 2 diabetes. 
We started with a clone of rat insulinoma cells (S4 cells) , which showed 
reduced responsiveness to glucose in terms of insulin secretion. We 
transfected these cells with a plasmid encoding a mutated form 
of GLP-1 (GLP-1-Gly8) , which is 



resistant to the degrading enzyme dipeptidyl -peptidase IV. Activity of 

secreted GLP-1-Gly8 was assayed using Chinese hamster 

lung fibroblasts (CHL) cells that expressed cloned GLP 

-1 receptor and that were transfected with CRE-Luc. Stable cell 

lines (Glipsulin cells) obtained by this means produced and 

stored immunore active GLP-1-Gly8. In addition to 

insulin, the Glipsulin cells secreted the GLP-1-Gly8. 

The secreted GLP-l-GlyS was active as evidenced by the 

ability of the conditioned media to elevate cAMP levels in CHL cells 

expressing GLP-1 receptors. Glipsulin cells 

responded to glucose with a 6.8 fold increase in insulin secretion 
compared to a 2.2 fold increase in the control cells. Our results 
demonstrate that prolonged exposure to GLP-1-Gly8 

secreted by increases glucose-responsiveness of these cells. We speculate 

that engineering GLP-1-Gly8 secretion by p-cells 

is a potential gene therapeutic strategy to treat diabetes. . 

COPYRGT. 2004 Elsevier Inc. All rights reserved. 
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Glucagon-like peptide-1 plasmid construction and delivery for 
the treatment of type 2 diabetes . 

Molecular Therapy, (2005) Vol. 12, No. 5, pp. 885-891. . 
Refs: 32 

ISSN: 1525-0016 CODEN: MTOHCK 
Choi S.; Oh S.; Lee M. ; Kim S.W. 
Glucagon-like peptide-1 ( 

GLP-1) is a 30-amino-acid hormone produced by 
intestinal L cells. It has been proposed that GLP-1 

can be used as a new treatment for type 2 diabetes mellitus because it 
acts to augment insulin secretion and its effectiveness is maintained in 
type 2 diabetic patients. Despite its many remarkable advantages as a 
therapeutic agent for diabetes, GLP-1 is not 

immediately clinically applicable because of its extremely short 

half -life. One way to overcome this drawback is GLPl gene delivery, which 

enables GLP-1 production in the body. In 

this study, the effect of GLPl gene delivery was evaluated both in vitro 

and in vivo using a new plasmid constructed with a GLPl (7-37) 

cDNA. The expression of the GLPl gene was driven by a SV40 

promoter/ enhancer . To increase the expression level of 

GLP-1, nuclear factor kB binding sites were 

introduced. The in vitro results showed expression of 

GLP-1 and in vitro activity of GLP-1 



, which is a glucose-dependent insulinotropic action. A single systemic 

administration of polyethyleneimine/pSIGLPlNF kB complex into DIO 

mice resulted in increasing insulin secretion and decreasing blood glucose 

levels for a duration longer than 2 weeks. Copyright . 

COPYRGT. The American Society of Gene Therapy. 
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TI Exogenous expression of glucagon-like peptide 1 receptor and human insulin 
in AtT-20 corticotrophs confers cAMP-mediated gene transcription and 
insulin secretion. 

SO Journal of Endocrinology, (2005) Vol. 187, No. 3, pp. 419-427. . 
Refs: 21 

ISSN: 0022-0795 CODEN: JOENAK 
AU Sidhu K.K.; Fowkes R.C.; Skelly R.H.; Burrin J.M. 
AB The insulinotrophic effects of glucagon-like 

peptide 1 (GLP-1) are mediated by 

its seven-transmembrane receptor (GLP-IR) in pancreatic p-cells. We 

have transiently transfected the GLP-IR and a proopiomelanocortin (POMC) 

promoter-driven human preproinsulin gene vector (pIRES) into the 

AtT-20 pituitary corticotrophic cell line, to investigate the possibility 

of creating a regulated, insulin-expressing cell line. Receptor 

expression was confirmed by RT-PCR and functionality was 

demonstrated by measuring changes in cAMP levels in response to 

GLP-1. Rapid (5 min) stimulation of cAMP 

production was observed with 100 nM GLP-1, 24 

h after transfection of 2 ^ig GLP-IR DNA. AtT-20 cells co-transf ected 
with GLP-IR and human glycoprotein hormone a-subunit or rat POMC 
promoters revealed GLP-1 -stimulated cAMP activation of 
transcription. Co-transf ection of the pIRES vector with the 
GLP-IR resulted in GLP-l-stimulated activation of POMC 

promoter-driven preproinsulin gene transcription but insulin secretion was 
not detected. However, using an adenoviral expression system to 
infect AtT-20 cells with GLP-IR and the preproinsulin gene (including 120 
bp of its own promoter) resulted in a 6.4 ± 0.6-fold increase in cAMP 
and a 4.9 ± 0.8-fold increase in insulin secretion in response to 100 
nM GLP-1. These results demonstrate, for the first 

time, functional GLP-lR-mediated preproinsulin gene transcription and 
secretion in a transplantable cell line. .COPYRGT. 2 005 Society 
for Endocrinology. 
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this study, we show that bile acids promote glucagon- 
like peptide-1 (GLP-1) 

secretion through TGR5 in a murine enteroendocrine cell line STC-1. In 

STC-1 cells, bile acids promoted GLP-1 secretion in a 

dose -dependent manner. As STC-1 cells express TGR5 mRNA, we 

examined whether bile acids induce GLP-1 secretion 

through TGR5 . RNA interference experiments showed that reduced 

expression of TGR5 resulted in reduced secretion of GLP- 

1. Furthermore, transient transfection of STC-1 cells with an 

expression plasmid containing TGR5 significantly 

enhanced GLP-1 secretion, indicating that bile acids 

promote GLP-1 secretion through TGR5 in STC-1 cells. 

Bile acids induced rapid and dose -dependent elevation of intracellular 
CAMP levels in STC-1 cells. An adenylate cyclase inhibitor, MDL12330A, 
significantly suppressed bile acid-promoted GLP-1 
secretion, suggesting that bile acids induce GLP-1 
secretion via intracellular cAMP production in STC-1 cells. . 
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Hoffmann Torsten (DE) ; Niestroj Andre J (DE) ; Schilling Stephan (DE) 
The present invention relates dipeptidyl peptidase IV inhibition and, 
more particularly, relates to glutaminyl derivatives, wherein the 
glutamin residue is bound in a peptide manner to a moiety which imitates 
the amino acid residue prolin, especially to a nitrogen containing 
moiety, pharmaceutical compositions containing said compounds, and the 
use of said compounds in inhibiting dipeptidyl peptidase IV and 
dipeptidyl peptidase IVlike enzyme activity. 
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METHOD OF PRODUCING INSUL INOTROPIC GLP-1 (7-36) POLYPEPTIDE AND/ OR GLP-1 
ANALOGS; TRANSFORMING AND FERMENTING GENE PRODUCTS FROM CELLS COMPRISING 
NUCLEOTIDE SEQUENCES CODING GLUCAGON LIKE POLYPEPTIDES FOR USE IN 
STIMULATION AND SECRETION OF INSULIN; DIABETES TREATMENT; BIOREACTORS 
Sun; Yukun, Shanghai, CN 
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IN Sun Yukun (CN) ; Wu Aizhen (CN) ; Wu Dengxi (CN) ; Yu Gang (CN) ; Zhao 

Shading (CN) ; Zhou Jiaxiang (CN) ; Zhu Zhiyong (CN) 
AB The present invention discloses a method of producing 

polypeptides, including insulinotropic GLP-1 (7-36) 

polypeptide and/or GLP-1 analogs, by ligating genes 

in a tandem way. Also disclosed are the recombinant 

polypeptides produced by such a method. Using the method of 

this invention, 1 to 32 copies of GLP-1 

(7-36) and/or GLP-1 analog genes may be 

expressed in tandem and the desired polypeptide can be 

obtained after cleavage of a fusion protein and further processes of 

separation and purification thus making possible the production 

of recombinant polypeptides, including recombinant GLP- 

1(7-36) and/or GLP-1 analogs on a large 

scale, at a significantly reduced production cost. 
CLMN 36 11 Figure (s). 

FIG. 1 depicts the process to construct a expression 

vector containing one copy of the gene encoding 

GLP-1 (7-36) polypeptide. 
FIG. 2 shows the resulting DNA sequence encoding GLP-1 

(7-36) polypeptide after ligation of fragments (1), (2), (3) and (4). 
FIG. 3 shows the resulting DNA sequence encoding GLP-1 

(7-36) polypeptide after ligation of fragments (1'), (2'), (3') and (4'). 
FIG. 4 depicts the process to construct a plasmid containing 2 

to 32 copies of GLP-1 (7-36) genes in 

tandem. 

FIG. 5 shows the growth curve of genetically engineered bacterial cells 

during the process of fermentation. 
FIG. 6 shows the HPLC analysis result of the recombinant GLP- 

1 (736) polypeptide . 
FIG. 7 shows the amino acid analysis results of the recombinant 

GLP-l(7-36) polypeptide. 
FIG. 8 shows the mass spectrum analysis results of the recombinant 

GLP-1 (7-36) polypeptide. 
FIG. 9 shows the variation of the insulin concentration in the blood of 

mice after the mice were injected with GLP-1 (7-36) 

polypeptide. 

FIG. 10 shows the variation of the C-peptide concentration in the blood of 
mice after the mice were injected with GLP-l(7-36) 
polypeptide . 

FIG. 11 shows the variation of the glucose concentration in the blood of 
mice after the mice were injected with GLP-1 (7-36) 
polypeptide. 
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FIG. 1 depicts the process to construct a expression vector 
containing one copy of the gene encoding GLP-1 
(7-36) polypeptide . 

FIG. 2 shows the resulting DNA sequence encoding GLP-1 

(7-36) polypeptide after ligation of fragments (1), (2), (3) and (4). 

FIG. 3 shows the resulting DNA sequence encoding GLP-1 

(7-36) polypeptide after ligation of fragments (1'), (2'), (3') and (4'). 
FIG. 4 depicts the process to construct a plasmid containing 2 to 32 
***copies*** of GLP-1 (7-36) genes in tandem. 

FIG. 5 shows the growth curve of genetically engineered bacterial cells during 
the process of fermentation. 

FIG. 6 shows the HPLC analysis result of the recombinant GLP- 
***!*** (736) polypeptide. 

FIG. 7 shows the amino acid analysis results of the recombinant GLP- 

(7-36) polypeptide. 
FIG. 8 shows the mass spectrum analysis results of the recombinant GLP 
-1(7-36) polypeptide. 

FIG. 9 shows the variation of the insulin concentration in the blood of mice 
after the mice were injected with GLP-1 (7-36) polypeptide. 

FIG. 10 shows the variation of the C-peptide concentration in the blood of mice 
after the mice were injected with GLP-1 (7-36) polypeptide. 

FIG. 11 shows the variation of the glucose concentration in the blood of mice 
after the mice were injected with GLP-1 (7-36) polypeptide. 
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Gullans; Steven R. , Natick, MA, US 
Hwang; Daehee, Seattle, WA, US 

IN Dangond Fernando; Gullans Steven R; Hwang Daehee 

AB The present invention identifies a number of gene markers whose 

expression is altered in multiple sclerosis (MS) . These markers can be 



NUMBER OF CLAIMS: 



36 11 Figure (s) . 
DESCRIPTION OF FIGURES: 



CLMN 



AN 

TITLE : 



used to diagnose or predict MS in subjects, and can be used in the 
monitoring of therapies. In addition, these genes identify therapeutic 
targets, the modification of which may prevent MS development or 
progression. 
56 2 Figure (s) . 
FIG. 1 Kernel density estimate based on five ratios. 

FIGS. 2A & 2B Kernel density estimate and histogram of ratios with an 
adjusted bandwidth. 
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DESCRIPTION OF FIGURES: 
FIG. 1 Kernel density estimate based on five ratios. 

FIGS. 2A & 2B Kernel density estimate and histogram of ratios with an adjusted 
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Chen; Wen, Shanghai, CN 
Sun; Yukun, Shanghai, CN 
Wu; Dengxi, Shanghai, CN 
Zhu; Zhiyong, Shanghai, CN 

Chen Wen (CN) ; Sun Yukun (CN) ; Wu Dengxi (CN) ; Zhu Zhiyong (CN) 
The present invention is directed to the development of novel 
exendin-4 derivatives exhibiting advantageous glucoseregulatory 
properties, and to methods of producing these derivatives, 
including recombinant methods in which these derivatives are 
produced by cleavage of a fusion protein containing multiple 
copies of the exendin-4 derivative peptide. The methods 
of the present invention can be used to simplify the process of 
producing the disclosed exendin-4 derivatives, thereby 
lowering the cost of their production. 
CLMN 21 9 Figure (s) . 

FIG. 1 illustrates aligned amino acid sequences of GLP-1 (7-36) (SEQ ID 
N0:9), wild-type exendin-4 (SEQ ID NO: 1), and three inventive 
derivatives of wild-type exendin-4, namely, exendin-4 (Lys20, Arg40) (SEQ 



ID N0:6), exendin-4 (His20, Arg40) (SEQ ID N0:7), and exendin-4 (Leul4, 
Lys2 0, Arg4 0) (SEQ ID NO: 8) . In this figure, shaded amino acids in the 
GLP-1 (7-36) and wildtype exendin-4 sequences indicates amino acids 
present in both sequences, while underlined amino acids in the three 
inventive derivatives of wild-type exendin-4 indicate substituted or 
added amino acids in these peptide sequences. 

FIG. 2 shows the effects of saline control, GLP-1, wild-type exendin-4 
("ex-4 wt"), and the exendin-4 derivative exendin-4 (Leul4, Lys20, Arg40) 
("ex-4 m") on the blood glucose levels of non-diabetic C57 BL/6J mice 
after glucose challenge. 

FIG. 3 shows the effects of saline control, GLP-1, the exendin-4 
derivative exendin-4 (Leul4, Lys20, Arg40) ("E4m") and the commercially 
available insulin Humalog (reg) on the blood glucose levels of db/db 
diabetic mice after glucose challenge. 

FIG. 4 shows the long-term hypoglycemic effects of control, GLPl, and the 
exendin-4 derivative exendin-4 (Leul4, Lys20, Arg40) ("E4m") on the blood 
glucose levels of non-diabetic C57 BL/6J mice after a second glucose 
challenge. Vertical arrows indicate times of administration of glucose 
challenges . 

FIG. 5 shows the peptide and corresponding DNA sequences used to construct 
the exendin-4 (Leul4, Lys20, Arg40) and exendin-4 (Lys20, Arg40) 
sequences. The peptide and corresponding DNA sequences used to construct 
the exendin-4 (Leul4, Lys2 0, Arg40) and the exendin-4 (Lys20, Arg40) 
sequences are shown in the top and bottom panels, respectively. The DNA 
sequence in the top panel is given in the sequence listing as SEQ ID 
NO: 15, while the DNA sequence in the bottom panel is given in the 
sequence listing as SEQ ID NO: 14. Restriction sites are as indicated; 
changed amino acid positions relative to the wild-type exendin4 sequence 
are in bold. 

FIG. 6 shows the protocol described in Example 9 for the construction of 

the pUC8-EM4xl vector containing one copy of the exendin-4 

(Lys20, Arg40) of FIG. 5. 
FIG. 7 shows the protocol described in Example 9 for the construction of 

the pUC8-EM4x2 vector containing two tandemly linked copies of 

the exendin-4 (Lys20, Arg40) of FIG. 5. 
FIG. 8 shows the protocol described in Example 9 for the construction of 

the pUC8-EM4x4 vector containing four tandemly linked copies of 

the exendin-4 {Lys20, Arg40) of FIG. 5. 
FIG. 9 shows the protocol described in Example 9 for the construction of 

the pUC8-EM4xN vector containing N tandemly linked copies of 

the exendin-4 (Lys20, Arg4 0) of FIG. 5. 
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DESCRIPTION OF FIGURES: 
FIG. 1 illustrates aligned amino acid sequences of GLP-1 (7-36) (SEQ ID N0:9), 
wild- type exendin-4 (SEQ ID NO: 1), and three inventive derivatives of 
wild-type exendin-4, namely, exendin-4 {Lys20, Arg40) (SEQ ID N0:6), exendin-4 
(His20, Arg40) (SEQ ID N0:7), and exendin-4 (Leul4, Lys20, Arg40) (SEQ ID 
N0:8). In this figure, shaded amino acids in the GLP-1 (7-36) and wildtype 
exendin-4 sequences indicates amino acids present in both sequences, while 
underlined amino acids in the three inventive derivatives of wild-type 
exendin-4 indicate substituted or added amino acids in these peptide sequences. 
FIG. 2 shows the effects of saline control, GLP-1, wild-type exendin-4 ("ex-4 
wt"), and the exendin-4 derivative exendin-4 (Leul4, Lys20, Arg40) ("ex-4 m") 
on the blood glucose levels of non-diabetic C57 BL/6J mice after glucose 
challenge. 

FIG. 3 shows the effects of saline control, GLP-1, the exendin-4 derivative 
exendin-4 (Leul4, Lys20, Arg40) {"E4ra") and the commercially available insulin 
Humalog (reg) on the blood glucose levels of db/db diabetic mice after glucose 
challenge . 

FIG. 4 shows the long-term hypoglycemic effects of control, GLPl, and the 
exendin-4 derivative exendin-4 (Leul4, Lys20, Arg40) {"E4m") on the blood 
glucose levels of non-diabetic C57 BL/6J mice after a second glucose challenge. 
Vertical arrows indicate times of administration of glucose challenges. 
FIG. 5 shows the peptide and corresponding DNA sequences used to construct the 
exendin-4 (Leul4, Lys20, Arg40) and exendin-4 (Lys20, Arg40) sequences. The 
peptide and corresponding DNA sequences used to construct the exendin-4 (Leul4, 
Lys20, Arg40) and the exendin-4 (Lys20, Arg40) sequences are shown in the top 
and bottom panels, respectively. The DNA sequence in the top panel is given in 
the sequence listing as SEQ ID NO: 15, while the DNA sequence in the bottom 
panel is given in the sequence listing as SEQ ID NO: 14. Restriction sites are 
as indicated; changed amino acid positions relative to the wild-type exendin4 
sequence are in bold. 

FIG. 6 shows the protocol described in Example 9 for the construction of the 
pUC8-EM4xl vector containing one copy of the exendin-4 (Lys20, Arg40) 
of FIG. 5. 

FIG. 7 shows the protocol described in Example 9 for the construction of the 
pUC8-EM4x2 vector containing two tandemly linked copies of the 
exendin-4 {Lys2 0, Arg40) of FIG. 5. 

FIG. 8 shows the protocol described in Example 9 for the construction of the 
pUC8-EM4x4 vector containing four tandemly linked copies of the 
exendin-4 (Lys2 0, Arg4 0) of FIG. 5. 

FIG. 9 shows the protocol described in Example 9 for the construction of the 
pUC8-EM4xN vector containing N tandemly linked copies of the 
exendin-4 {Lys20, Arg40) of FIG. 5. 
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NUCLEIC ACID 
INF Cao; Lei, Haddonf ield, NJ, US 

During; Matthew J., Philadelphia, PA, US 

Haile; Colin N. , Katy, TX, US 
IN Cao Lei; During Matthew J; Haile Colin N 

AB The present invention provides compositions and methods for ameliorating 
neurological or memory disorders and improving learning and cognition 
through the increase of cyclic AMP. Gilatides, peptides comprising the 
nine amino acid sequence (SEQ ID NO: 1), and functional analogs thereof 
are disclosed to modulate neurological activity when administered to a 
subject. The methods of the invention can be used to prevent or treat 
neurological disorders as well as improve memory retention and 
acquisition. The invention includes pharmaceutical compositions 
comprising a therapeutically or prophylactically effective amount of a 
Gilatide peptide or a functional analog thereof. 

CLMN 32 37 Figure (s). 

FIG. 1 is a bar graph of an ELISA of media from RINmSf cells for insulin 
confirming bioactivity of synthesized Gilatide peptide; Vehicle (*) , 
GLP-1 ( .squ. ) , GLP-1+ 
Exendin (9-3 9) ( 

FIG. 2 is a bar graph showing an increased mean latency to move into the 
dark compartment of a passive avoidance apparatus in which they had 
experienced an adverse stimulus of rats pretreated with 10 mu g Gilatide 
versus control (Vehicle (VEH) treated) at various time points following 
the initial adverse stimulus; 

FIG. 3A is a bar graph showing that various doses of 
intracerebroventricular (i.e. v.) GLP-1 and Gilatide 
((Ser{2) ) exendin (1-9) ) enhanced latency in associative 
learning (passive avoidance) , similar to vasopressin; 

FIG. 3B is a bar graph showing that co- infusion of exendin 
(9-39) blocks the effects of GLP-1 and Gilatide 
( (Ser (2) ) exendin (1-9) ) but not vasopressin; 

FIGS. 4A is a graph showing no difference in acquisition between Gilatide 
treated and control groups based upon the results of a Morris Water Maze 
(MWM) task assay in which latency to find a submerged platform was 
measured; 

FIG. 4B is a graph showing that 10 mu g, 30 mu g, and 60 mu g Gilatide 

facilitates retention for 48 hours of spatial learning in the Morris 

Water Maze task assay; 
FIG. 5A is a graph of the distance traveled to find a hidden platform in 

the MWM following administration GLP-1, Gilatide 

( (Ser (2) ) exendin (1-9) ) or control (Vehicle); 
FIG. 5B is a graph demonstrating that both peptides GLP- 

1 and Gilatide decreased swimming speed compared to vehicle 

(P<0.05) ; 

FIG. 6 depicts the representative swimming path tracings of five 
individual rats on day 5 in the MWM; 

FIG. 7 is a bar graph showing mean {+-S.E.M.) latencies (acquisition) to 
move into the dark compartment from a bright compartment of a passive 
avoidance apparatus of rats pretreated via various routes of 
administration of Gilatide or Vehicle (VEH)+P=1.0; * P=<0.05, (t-test) 
vs. VEH; 

FIG. 8 is a bar graph of mean (+-S.E.M.) latencies (retention) to move 
into the dark compartment from a bright compartment of a passive 
avoidance apparatus latency rats pretreated with various levels of 
Gilatide, Vehicle (VEH), or Nicotine, +P=0.1; * P<0.05, (t-test) vs. VEH, 
**P<0.05 vs. Nicotine; 

FIG. 9A shows the enhancement of learning and memory by intranasal 
(Ser (2) ) exendin (1-9) where (Ser (2) ) exendin (1-9) 
(upslashed, 3, 10, and 30 mu g) , but not GLP-1 

(.squ.) enhanced latency in PA comparable to vasopressin (down- slashed, 
0.3 mu g; +P=0.01 for (Ser (2 )) exendin (1-9) 3 mu g; *P<0.05 for 
{Ser(2) ) exendin (1-9) 10 mu g and vasopressin); 
FIG. 93 shows that co-treatment with exendin (9-39) blocked the 



effects of (Ser (2) ) exendin(l-9) (up slashed) but not 

vasopressin (dovm-slashed) {*P<0.05) resulting in effects similar in 

Exendin (9-39) only (dotted) ; 
FIG. lOA is a graph showing that intranasal treatments of GLP- 

1, Gilatide, and Arecoline did not affect acquisition of spatial 

learning compared to the control; 
FIG. lOB is a graph showing that (Ser (2) ) exendin (1-9) (up 

slashed, 3 0 mu g) enhanced retention of spatial learning, comparable to 

arecoline (wavy lined, 0.3 mg s . c . ; **P<0 . 01) , over that of vehicle (*) or 

GLP-1 ( . squ. ) ; 

FIG. 11 is a graph showing the effects of (Ser (2) ) exendin(l-9) 
(up slashed, 10 mu g) , arecoline (wavy, 0.3 mg) and vasopressin 
(down-slashed, 0.3 mu g) on repeated testing in PA in which 
(Ser (2) ) exendin (1-9) enhanced retention to a greater degree 
than arecoline (wavy) and vasopressin (down slashed) (*P<0.05); 

FIG. 12A is a bar graph illustrating that acute administration of Gilatide 
has no significant effect on food intake of rats following 18 hours of 
deprivation; 

FIG. 12B is a bar graph illustrating that acute administration of Gilatide 
has no significant effect on water intake of rats following 18 hours of 
deprivation; 

FIG. 13 is a bar graph showing the effects of Gilatide on consolidation of 
learning for rats treated intranasally with 10 mu g/kg Gilatide 20 
minutes (TRN-TXT, grey) or 24 hours (TXTDYL-TRN, black) after the 
conditioning session; 

FIG. 14 is a bar graph of latency, measured in a passive avoidance 
apparatus, for rats pretreated with various levels of Gilatide with or 
without an Exendin-4 antagonist, or vehicle (VEH) illustrating 
that co-treatment with the Exendin-4 antagonist (9-39) (10 mu 
g) completely blocked enhancement of associative learning by Gilatide (10 
mu g) (*P=0.03 vs. Gilatide 10 mu g, combination vs. VEH, ##P=0.43) and 
increasing the dose of Gilatide (20 mu g) surmounted the antagonism (vs. 
VEH, **P=0.04); 

FIG. 15 is a bar graph of mean latencies measured in a passive avoidance 
apparatus for rats pretreated with Gilatide, saline, scrambled peptide, 
or vehicle (VEH) ; 

FIG. 16 is a bar graph of % control latency versus dose of intranasal 
administration of Gilatide ( (Ser (2) ) exendin (1-9) ) in GLP-1R+/+ 
{*) and GLP-IR-/- (.squ.) mice demonstrating that Gilatide enhanced 
latency times in GLP-1R+/+ (*P<0.05) but not in GLP-lR-/-mice in the PA 

paradigm; 

FIG. 17 is a bar graph of % freezing behavior demonstrating contextual 
fear conditioning in which GLP-IR-/- ( . squ. ) (**P<0.01) showed significant 
decrements in contextual fear conditioning compared to GLP-1R+/+ mice 

(*); 

FIG. ISA is a graph demonstrating that Gilatide ((Ser(2) ) exendin 
(1-9)) (1 mu g, slashed circles) produced a trend towards a 
decrease in latency compared to vehicle-treated mice (*) in acquisition 
of spatial learning in wild type mice (F=2. 72(1,72); P=0.10); 

FIG. 18B is a bar graph demonstrating that Gilatide ((Ser(2) ) 
exendin(l-9) ) at doses of 1 mu g (slashed box) and 3 mu g ( 

FIG. 19A is a graph demonstrating that Gilatide ({Ser(2) ) exendin 
(1-9)) (slashed circles) did not enhance acquisition in GLP-lR-/-mice 
compared to vehicle (*) ; 

FIG. 19B is a bar graph demonstrating no difference in latency to find a 
visual platform for wild-type (*) and GLP-lR-/-mice (.squ.); 

FIG. 20 is a bar graph demonstrating that that Gilatide ((Ser (2) ) 
exendin(l-9) ) at doses of 1 mu g (slashed box) and 3 mu g ( 

FIG. 21 is a graph showing the decreased distance traveled to locate the 
hidden platform in rats with over-expression of GLPIR in 
hippocampus (rAAV) (.xcirc.) compared to EGFP controls (*) ; 

FIG. 22 is a bar graph demonstrating that GLP-IR overexpression (.squ.), 
and arecoline (*P<0.05) { 

FIG. 23 is a bar graph showing no effect of Gilatide on locomotor activity 



of rats where mean (+-S.E.M.) distance traveled (cm) was measured over 30 
minutes in rats administered VEH (5% beta cyclodextrin) or Gilatide 
(10-60 mu g, intranasal, in 5% beta cyclodextrin); 
FIG. 24 is a bar graph illustrating the effects of Gilatide on nociception 
based upon the results of a tail immersion assay where mean (+-S.E.M.) 
tail flick latencies following pretreatment with VEH (5% beta 
cyclodextrin) or Gilatide (10-60 mu g, intranasal, in 5% % cyclodextrin) 
was measured; 

FIG. 25A is a graph showing that intranasal Gilatide (slashed) enhanced 

MAP kinase immunoreactivity in the cytosolic fraction of the hippocampus 

of rats compated to vehicle (*),*P=0.05; 
FIG. 25B is a graph showing that intranasal Gilatide (slashed) enhanced 

MAP kinase immunoreactivity in the nuclear fraction of the hippocampus of 

rats compated to vehicle (*) ; *P=0.05; 
FIG. 26 is a bar graph demonstrating that the effects of intranasal 

Gilatide on associative learning in rats was blocked by administration of 

a specific MEK inhibitor, PD98059 (5 mu g, i.e. v.), post-training 

(slashed) , but not pre-training (L) ; 
FIG. 27 is a bar graph showing that the latency to seizure onset in 

response to 20 mg/kg kainic acid (KA) was significantly lower (*P<0.05) 

in GLP-1-/- ( . squ. ) compared to wild-type GIiPl+/+ mice 

(*); and 

FIG. 2 8 is a bar graph showing that the maximum seizure severity score was 
greater in GLP-l-/-mice (.squ.) compared to wildtype 
GLP-1+/+ mice (*) . 
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NUMBER OF CLAIMS: 32 3 7 Figure (s). 

DESCRIPTION OF FIGURES: 
FIG. 1 is a bar graph of an ELISA of media from RINmSf cells for insulin 
confirming bioactivity of synthesized Gilatide peptide; Vehicle (*) , 
***GLP*** -1 (.squ.), GLP-l+Exendin 
(9-39) ( 

FIG. 2 is a bar graph showing an increased mean latency to move into the dark 



compartment of a passive avoidance apparatus in which they had experienced an 
adverse stimulus of rats pretreated with 10 mu g Gilatide versus control 
(Vehicle (VEH) treated) at various time points following the initial adverse 
stimulus; 

FIG. 3A is a bar graph showing that various doses of intracerebroventricular 
(i.c.v.) GLP-1 and Gilatide ({Ser(2) ) exendin 

(1-9)) enhanced latency in associative learning (passive avoidance), similar to 
vasopressin; 

FIG. 3B is a bar graph showing that co- infusion of exendin (9-39) 
blocks the effects of GLP-1 and Gilatide {(Ser(2)) 
***exendin*** (1-9)) but not vasopressin; 

FIGS. 4A is a graph showing no difference in acquisition between Gilatide 
treated and control groups based upon the results of a Morris Water Maze (MWM) 
task assay in which latency to find a submerged platform was measured; 
FIG. 4B is a graph showing that 10 mu g, 30 mu g, and 60 mu g Gilatide 
facilitates retention for 48 hours of spatial learning in the Morris Water Maze 
task assay; 

FIG. 5A is a graph of the distance traveled to find a hidden platform in the 

MWM following administration GLP-1, Gilatide {(Ser(2)) 

***exendin*** (1-9)) or control (Vehicle); 

FIG. 5B is a graph demonstrating that both peptides GLP-1 

and Gilatide decreased swimming speed compared to vehicle (P<0.05); 

FIG. 6 depicts the representative swimming path tracings of five individual 

rats on day 5 in the MWM; 

FIG. 7 is a bar graph showing mean (+-S.E.M.) latencies (acquisition) to move 
into the dark compartment from a bright compartment of a passive avoidance 
apparatus of rats pretreated via various routes of administration of Gilatide 
or Vehicle (VEH)+P=1.0; * P=<0.05, (t-test) vs. VEH; 

FIG. 8 is a bar graph of mean (+-S.E.M.) latencies (retention) to move into the 

dark compartment from a bright compartment of a passive avoidance apparatus 

latency rats pretreated with various levels of Gilatide, Vehicle (VEH) , or 

Nicotine, +P=0.1; * P<0.05, (t-test) vs. VEH, **P<0.05 vs. Nicotine; 

FIG. 9A shows the enhancement of learning and memory by intranasal (Ser(2)) 

***exendin*** (1-9) where (Ser (2) ) exendin{l-9) (upslashed, 3, 10, 

and 30 mu g) , but not GLP-1 (.squ.) enhanced latency in PA 

comparable to vasopressin (down-slashed, 0.3 mu g; +P=0.01 for (Ser (2)) 

***exendin*** (1-9) 3 mu g; *P<0.05 for (Ser(2) ) exendin ( 1 - 9 ) 10 mu 

g and vasopressin) ; 

FIG. 9B shows that co- treatment with exendin (9-39) blocked the 
effects of (Ser (2) ) exendin(l-9) (up slashed) but not vasopressin 

(down-slashed) (*P<0.05) resulting in effects similar in Exendin 

(9-3 9) only (dotted); 

FIG. lOA is a graph showing that intranasal treatments of GLP- 

***!*** ^ Gilatide, and Arecoline did not affect acquisition of spatial 

learning compared to the control; 

FIG. lOB is a graph showing that (Ser (2) ) exendin (1-9) (up slashed, 30 

mu g) enhanced retention of spatial learning, comparable to arecoline (wavy 

lined, 0.3 mg s . c . ; **P<0 . 01) , over that of vehicle (*) or GLP- 

***!*** (.squ.); 

FIG. 11 is a graph showing the effects of (Ser (2) ) exendin (1-9) (up 
slashed, 10 mu g) , arecoline (wavy, 0.3 mg) and vasopressin (down- slashed, 0.3 
mu g) on repeated testing in PA in which (Ser (2 )) exendin 
(1-9) enhanced retention to a greater degree than arecoline (wavy) and 
vasopressin (down slashed) (*P<0.05); 

FIG. 12A is a bar graph illustrating that acute administration of Gilatide has 
no significant effect on food intake of rats following 18 hours of deprivation; 
FIG. 12B is a bar graph illustrating that acute administration of Gilatide has 
no significant effect on water intake of rats following 18 hours of 
deprivation; 

FIG. 13 is a bar graph showing the effects of Gilatide on consolidation of 
learning for rats treated intranasally with 10 mu g/kg Gilatide 20 minutes 
(TRN-TXT, grey) or 24 hours (TXTDYL-TRN, black) after the conditioning session; 
FIG. 14 is a bar graph of latency, measured in a passive avoidance apparatus, 
for rats pretreated with various levels of Gilatide with or without an 



***Exendin*** -4 antagonist, or vehicle (VEH) illustrating that co-treatment 
with the Exendin-4 antagonist (9-39) (10 mu g) completely blocked 
enhancement of associative learning by Gilatide (10 mu g) (*P=0.03 vs. Gilatide 
10 mu g, combination vs. VEH, ##P=0.43) and increasing the dose o£ Gilatide (20 
mu g) surmounted the antagonism (vs. VEH, **P=0.04); 

FIG. 15 is a bar graph of mean latencies measured in a passive avoidance 
apparatus for rats pretreated with Gilatide, saline, scrambled peptide, or 
vehicle (VEH) ; 

FIG. 16 is a bar graph of % control latency versus dose of intranasal 

administration of Gilatide ( (Ser (2) ) exendin (1-9) ) in GLP-1R+/+ (*) 

and GLP-IR-/- ( . squ. ) mice demonstrating that Gilatide enhanced latency times in 

GLP-1R+/+ (*P<0.05) but not in GLP-IR-/ -mice in the PA paradigm; 

FIG. 17 is a bar graph of % freezing behavior demonstrating contextual fear 

conditioning in which GLP-IR-/- ( . squ . ) (**P<0.01) showed significant decrements 

in contextual fear conditioning compared to GLP-1R+/+ mice (*) ; 

FIG. 18A is a graph demonstrating that Gilatide ((Ser (2) ) exendin 

(1-9)) (1 mu g, slashed circles) produced a trend towards a decrease 

in latency compared to vehicle- treated mice (*) in acquisition of spatial 

learning in wild type mice (F=2 . 72(1,72); P=0.10); 

FIG. 18B is a bar graph demonstrating that Gilatide ((Ser(2) )exendin 

(1-9) ) at doses of 1 mu g (slashed box) and 3 mu g ( 

FIG. 19A is a graph demonstrating that Gilatide ((Ser (2) ) exendin 

(1-9) ) (slashed circles) did not enhance acquisition in GLP-lR-/-mice compared 

to vehicle (*) ; 

FIG. 19B is a bar graph demonstrating no difference in latency to find a visual 
platform for wild-type (*) and GLP-lR-/-mice (.squ.); 
FIG. 20 is a bar graph demonstrating that that Gilatide ((Ser (2) ) 
***exendin*** (1-9)) at doses of 1 mu g (slashed box) and 3 mu g ( 
FIG. 21 is a graph showing the decreased distance traveled to locate the hidden 
platform in rats with over-expression of GLPIR in hippocampus (rAAV) 
(.xcirc.) compared to EGFP controls (*) ; 

FIG. 22 is a bar graph demonstrating that GLP-IR overexpression (.squ.), and 
arecoline (*P<0.05) ( 

FIG. 23 is a bar graph showing no effect of Gilatide on locomotor activity of 
rats where mean (+-S.E.M.) distance traveled (cm) was measured over 30 minutes 
in rats administered VEH (5% beta cyclodextrin) or Gilatide (10-60 mu g, 
intranasal, in 5% beta cyclodextrin) ; 

FIG. 24 is a bar graph illustrating the effects of Gilatide on nociception 
based upon the results of a tail immersion assay where mean (+-S.E.M.) tail 

flick latencies following pretreatment with VEH (5% beta cyclodextrin) or 
Gilatide (10-60 mu g, intranasal, in 5% % cyclodextrin) was measured; 
FIG. 25A is a graph showing that intranasal Gilatide (slashed) enhanced MAP 
kinase immunore activity in the cytosolic fraction of the hippocampus of rats 
compated to vehicle (*),*P=0.05; 

FIG. 25B is a graph showing that intranasal Gilatide (slashed) enhanced MAP 
kinase immunoreactivity in the nuclear fraction of the hippocampus of rats 
compated to vehicle (*) ; *P=0.05; 

FIG. 26 is a bar graph demonstrating that the effects of intranasal Gilatide on 
associative learning in rats was blocked by administration of a specific MEK 
inhibitor, PD98059 (5 mu g, i.e. v.), post-training (slashed), but not 
pre-training (L) ; 

FIG. 27 is a bar graph showing that the latency to seizure onset in response to 

20 mg/kg kainic acid (KA) was significantly lower (*P<0.05) in GLP- 

★★★l*** -/-(.squ.) compared to wild- type GLP1+/+ mice {*) ; and 

FIG. 28 is a bar graph showing that the maximum seizure severity score was 

greater in GLP-l-/-mice (.squ.) compared to wildtype 

***GLP*** -1+/+ mice (*) . 
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IN Maciag Thomas; Prudovsky Igor A; Small Deena J; Zimrin Ann B 

AB This invention relates to therapeutic and diagnostic methods and 

compositions based on Jagged/Notch proteins and nucleic acids, and on 
their role in the signaling pathway relating to endothelial cell 
migration and/or differentiation. In addition, this invention provides a 
substantially purified Jagged protein, as well as a substantially 
purified nucleic acid or segment thereof encoding Jagged protein, or a 
functionally equivalent derivative, or allelic or species variant 
thereof. Further, this invention provides a substantially purified 
soluble Jagged protein and a substantially purified nucleic acid encoding 
same as well as a recombinant cell comprising a nucleic acid encoding a 
soluble Jagged protein. Soluble Jagged provides further therapeutic and 
diagnostic methods relating to diseases, disorders, and conditions 
involving Jagged/Notch signaling including, inter alia, angiogenesis, 
differentiation, and control of gene expression. 

CLMN 11 

GI 18 Drawing Sheet (s), 24 Figure (s). 

FIG. 1 is a diagram illustrating the phenotypic alterations of HUVEC by 
cytokines. Early studies demonstrated that HUVEC populations are able to 
generate capillary- like, lumencontaining structures when introduced into 
a growth -limited environment in vitro. However, exposure of an HUVEC 
population to polypeptide cytokines, such as IL-1 and IFN gamma, as 
inducers of HUVEC differentiation in vitro, led to an understanding that 
the precursor form of IL-1 alpha was responsible for the induction of 
HUVEC senescence in vitro, the only truly terminal HUVEC phenotype 
identified to date. (PD=population doubling). 

FIG. 2 is a diagram illustrating the domain structure of the Notch ligand 
family. (Numbers refer to the number of EOF repeats in the 
extracellular domain.) As indicated in this chart, although the 
intracellular domain of the Jagged gene contains a sequence with no known 
homology to intracellular regions of other transmembrane structures, the 
extracellular region of the gene contains a cys-rich region, 16 epidermal 
growth factor (EGF) repeats, and a Delta-Serrate -Lag (DSL) 
domain, typical of comparable regions found in other genes including the 
Drosophila ligands, Serrate and Delta, and the C. elegans genes, Apx-1 
and Lag -2 . 

FIG. 3 is a diagram illustrating the Notch signaling pathway. The 
components of the Notch signaling pathway are illustrated, using the 
myoblast as an example. The Notch signaling pathway, when activated by 
Jagged in the endothelial cell, involves cleavage of the intracellular 
domain by a protease, nuclear trafficking of the Notch fragment and the 
interaction of this fragment with the KBF2/RBP-Jk transcription factor, a 
homolog of the Drosophila Suppressor of Hairless (Su(H)) gene, which is a 
basic helix-loop-helix transcription factor involved in Notch signaling. 

FIG. 4 is a diagram illustrating the domain structure of the Notch 
receptor family. (Numbers refer to the number of EGF repeats in 
the extracellular domain.) As indicated in this chart, in addition to the 
36 EGF repeats within the extracellular domain of Notch 1, 
there is a cys-rich domain composed of three Notch-Lin-Glp (NLG) 
repeats, followed by a cys-poor region between the transmembrane 
and NLG domain. The intracellular domain of Notch 1 contains six 
ankyrin/CdclO repeats positioned between two nuclear 

localization sequences (NLS) . In the carboxy- terminal direction from this 
region is a polyglutamine-rich domain (OPA) and a pro-glu-ser-thr (PEST) 
domain (SEQ ID NO: 33) : Comparable structures are shown for Linl2 and 
Glp-1. 

FIG. 5 is an image of a gel depicting the RT-PCR analysis of steady-state 
levels of Jagged, Notch I and Notch 2 transcripts in HUVEC. 
Glyceraldehyde- 3 -phosphate dehydrogenase (GAPDH) was used as a positive 
control . 



FIG. 6 is a graph depicting the effect of the Jagged antisense 
oligonucleotide (JAS) (5 » -TGGGGACCGCATCGCTGC-3 ' (SEQ IDNO:29)) on BMEC 
sprout formation, as compared with the effect on three control oligomers, 
a Jagged sense oligonucleotide (JS) (5 'GCAGCGATGCGGTCCCCA-3 • (SEQ ID 
N0:30)), a 3' antisense Jagged oligomer (3* AS) (5 ' -GAATCAAGGCTCCCCTAG-3 • 
(SEQ ID N0:31)), and a mutated 5' antisense Jagged (MOTS' AS) oligomer 
( 5 ' TGCGGTCCCCAACGGTGG -3' {SEQIDNO:32)). 

FIG. 7A is a graph depicting the effect of the antisense Jagged 
oligonucleotide on bovine microvascular endothelial cells (BMEC) . 

FIG. 73 is a graph depicting the effect of the antisense Jagged 
oligonucleotide on bovine aorta endothelial cells (BAEC) . 

FIG. 8A is a diagram depicting the amino acid sequence of human Jagged 
(GenBank Accession No. U77720 (SEQ ID N0:1)). The amino acid sequence, 
which is depicted using the standard one-letter amino acid residue code, 
is provided, The amino acid sequence comprises various domains including, 
but not limited to, a signal peptide (from about amino acid residue 1 to 
about amino acid residue 21) ; a DSL domain (from about amino acid residue 
185 to about amino acid residue 22 9) ; EGF repeats (from about 
amino acid residue 234 to about amino acid residue 862) ; a cysteine-rich 
region (from about amino acid residue 863 to about amino acid residue 
1002) ; a transmembrane domain (from about amino acid residue 1068 to 
about amino acid residue 1093) ; and a cytoplasmic region (from about 
amino acid residue 1094 to about amino acid residue 1218) . 

FIGS. 8B-C is a diagram depicting the nucleic acid sequence of human 
Jagged (GenBank Acc . No. U77720 (SEQ ID N0:2)). Nucleotides designated by 
"Y" indicates C or T at that position, and nucleotides designated by "R" 
indicates G or A. 

FIG. 9 is an image depicting an immunoblot analysis of murine 
pro-alpha-1 (I) collagen expression in insert-less 
vector and soluble Jagged-1 NIH 3T3 cell transf ectants . Cell 
lysates were prepared from pMexNeo insert -less vector control 
NIH 3T3 cell transf ectants (lane 1) , and soluble Jagged-1 NIH 3T3 
transfectant clones 38-1 (lane 2) and 38-4 (lane 3) . The proteins were 
transferred to Hybond C membranes and the blots were immunostained using 
SP1.D8 monoclonal antibody specific for the pro-alpha-1 (I) collagen 
amino- terminal extension peptide as described elsewhere herein. 

FIG. lOA is an image depicting the growth of control empty vector 
-transf ected NIH 3T3 cells on plastic. Empty vectortransf ected 
control NIH 3T3 cells were plated at 2 x 104 cells per cm2 on cell 
culture plastic. Two days after plating, the empty vector 
-transf ected NIH 3T3 cells on plastic did not form multicellular chords. 
(Phase contrast at a magnification of 100 x) . 

FIG. lOB is an image depicting formation of multicellular chords of 
soluble Jagged-1 transf ected NIH 3T3 cells on plastic. Soluble Jagged-1 
transfected NIH 3T3 cells were plated at 2 x 104 cells per cm2 on cell 
culture plastic. Two days after plating, the soluble Jagged-1 
transf ectants formed multicellular chords on plastic. (Phase contrast at 
a magnification of 100 x) . 

FIG. IOC is an image depicting growth of control empty 
vectortransf ected NIH 3T3 cells on collagen. Empty vector 
-transfected control NIH 3T3 cells were plated at 2 x 104 cells per cm2 
on collagen. Two days after plating, the empty vector 

-transfected control NIH 3T3 cells did not form multicellular chords on 
collagen. (Phase contrast at a magnification of 100 x) . 

FIG. lOD is an image depicting formation of chords by soluble Jagged-1 
transfected NIH 3T3 cells grown on collagen. Soluble Jagged-1 transfected 
NIH 3T3 cells were plated at 2 x 104 cells per cm2 on collagen. Two days 
after plating, the soluble Jaggedl transf ectants formed multicellular 
chords on both plastic (FIG. lOB, supra) and on collagen. (Phase contrast 
at a magnification of 100 x) . 

FIG. 11 is a graph depicting the growth kinetics of soluble Jagged-1 and 
control insert-less vector NIH 3T3 cell transf ectants . The 
cells were plated at a seed density of 1 x 104 cells per cm2 and the cell 
numbers were assessed daily in quadruplicate via hemocytometer count. 
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Both insert-less vector and soluble Jagged-1 cell populations 
reached confluence at approximately 4 days after plating. The data 
disclosed are the mean+-standard error of the mean. 

FIG. 12 A is an image depicting the angiogenesis present in tissues of nude 
mice injected with soluble Jagged-1 transfected NIH 3T3 cells. The image 
depicts soluble Jagged-1 tissue mass formation in nude mice. The image 
depicts a deep dermal view of a soluble Jagged-1 NIH 3T3 cell tissue mass 
10 weeks after intradermal injection of the cell transf ectants into the 
flank of a nude mouse. The data disclosed demonstrate prominent 
angiogenesis and arborizing microvessels over the deep surface. 

FIG- 12B is an image depicting the angiogenesis present in tissues of nude 
mice injected with soluble Jagged-1 transfected NIH 3T3 cells. The image 
depicts hematoxylin and eosin staining of a paraffin section of the 
soluble Jagged-1 tissue mass depicted in FIG. 12A. The image depicts 
prominent surface bloodfilled capillaries, penetrating vessels, and 
intra-tumor blood islands. Magnification is 100 x . 

FIG. 12C is an image depicting the immunohistochemical analysis of tissues 
of nude mice injected with soluble Jagged-1 transfected NIH 3T3 cells 
using anti-CD31 (PECAM) antibody. The image depicts a low magnification 
(100 x) view of a frozen section of the tissue mass depicted in FIG. 12A 
demonstrating the immunohistochemical localization of CD31 (PECAM) . The 
image depicts two cross sections of a microvessel along with a high 
density of CD31 positivity. 

FIG. 12D is an image depicting the immunohistochemical analysis of tissues 
of nude mice injected with soluble Jagged-1 transfected NIH 3T3 cells 
using anti-CD31 (PECAM) antibody. The image depicts a higher 
magnification (500 x) of the view of a frozen section of the tissue mass 
which is depicted at a magnification of 100 x in FIG. 12C. The data 
disclosed herein demonstrate that immunohistochemical localization of 
CD31 is comprised of groups of single cells or angulated collection of 
CD31-positive cells. 

FIG. 13A is an image depicting the amino acid sequence of soluble- Jagged 
(SEQ ID NO: 18) . 

FIGS. 13B-C is an image depicting the nucleic acid sequence of 
soluble- Jagged (SEQ ID NO: 17) . Nucleotides designated by "Y" indicates C 
or T at that position, and nucleotides designated by "R" indicates G or 
A. 
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DESCRIPTION OF FIGURES: 
FIG. 1 is a diagram illustrating the phenotypic alterations of HUVEC by 
cytokines. Early studies demonstrated that HUVEC populations are able to 
generate capillary- like, lumencontaining structures when introduced into a 
growth- limited environment in vitro. However, exposure of an HUVEC population 
to polypeptide cytokines, such as IL-1 and IFN gamma, as inducers of HUVEC 
differentiation in vitro, led to an understanding that the precursor form of 
IL-1 alpha was responsible for the induction of HUVEC senescence in vitro, the 
only truly terminal HUVEC phenotype identified to date. (PD=population 
doubling) . 

FIG. 2 is a diagram illustrating the domain structure of the Notch ligand 
family. (Numbers refer to the number of EGF repeats in the 

extracellular domain.) As indicated in this chart, although the intracellular 
domain of the Jagged gene contains a sequence with no known homology to 
intracellular regions of other transmembrane structures, the extracellular 
region of the gene contains a cys-rich region, 16 epidermal growth factor (EGF) 
***repeats*** , and a Delta-Serrate-Lag (DSL) domain, typical of comparable 
regions found in other genes including the Drosophila ligands, Serrate and 
Delta, and the C. elegans genes, Apx-1 and Lag-2. 

FIG. 3 is a diagram illustrating the Notch signaling pathway. The components of 
the Notch signaling pathway are illustrated, using the myoblast as an example. 
The Notch signaling pathway, when activated by Jagged in the endothelial cell, 
involves cleavage of the intracellular domain by a protease, nuclear 
trafficking of the Notch fragment and the interaction of this fragment with the 
KBF2/RBP-Jk transcription factor, a homolog of the Drosophila Suppressor of 
Hairless (Su(H)) gene, which is a basic helix-loop-helix transcription factor 
involved in Notch signaling. 

FIG. 4 is a diagram illustrating the domain structure of the Notch receptor 
family. (Numbers refer to the number of EGF repeats in the 

extracellular domain.) As indicated in this chart, in addition to the 36 EGF 
***repeats*** within the extracellular domain of Notch 1, there is a cys-rich 
domain composed of three Notch-Lin-Glp (NLG) repeats, followed by a 
cys-poor region between the transmembrane and NLG domain. The intracellular 
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domain of Notch 1 contains six ankyrin/CdclO repeats positioned 
between two nuclear localization sequences (NLS) . In the carboxy- terminal 
direction from this region is a polyglutamine-rich domain (OPA) and a 
pro-glu-ser-thr (PEST) domain (SEQ ID NO: 33) : Comparable structures are shown 
for Linl2 and Glp-1. 

FIG. 5 is an image of a gel depicting the RT-PCR analysis of steady-state 
levels of Jagged, Notch I and Notch 2 transcripts in HUVEC. 
Glyceraldehyde- 3 -phosphate dehydrogenase (GAPDH) was used as a positive 
control . 

FIG. 6 is a graph depicting the effect of the Jagged antisense oligonucleotide 
(JAS) (5' -TGGGGACCGCATCGCTGC-3 ' (SEQ ID NO: 29)) on BMEC sprout formation, as 
compared with the effect on three control oligomers, a Jagged sense 
oligonucleotide (JS) ( 5 • GCAGCGATGCGGTCCCCA- 3 • (SEQ ID N0:30)), a 3' antisense 
Jagged oligomer (3' AS) (5 • -GAATCAAGGCTCCCCTAG-3 ' (SEQ ID N0:31)), and a 
mutated 5' antisense Jagged (MUT5 ' AS) oligomer (5 'TGCGGTCCCCAACGGTGG-3 * (SEQ 
ID NO:32) ) . 

FIG. 7A is a graph depicting the effect of the antisense Jagged oligonucleotide 
on bovine microvascular endothelial cells (BMEC) . 

FIG. 7B is a graph depicting the effect of the antisense Jagged oligonucleotide 
on bovine aorta endothelial cells (BAEC) . 

FIG. 8A is a diagram depicting the amino acid sequence of human Jagged (GenBank 
Accession No. U77720 (SEQ ID N0:1)). The amino acid sequence, which is depicted 
using the standard one-letter amino acid residue code, is provided. The amino 
acid sequence comprises various domains including, but not limited to, a signal 
peptide (from about amino acid residue 1 to about amino acid residue 21) ; a DSL 
domain (from about amino acid residue 185 to about amino acid residue 229) ; EGF 
***repeats*** (from about amino acid residue 234 to about amino acid residue 
862) ; a cysteine-rich region (from about amino acid residue 863 to about amino 
acid residue 1002) ; a transmembrane domain (from about amino acid residue 1068 
to about amino acid residue 1093) ; and a cytoplasmic region (from about amino 
acid residue 1094 to about amino acid residue 1218) . 

FIGS. 8B-C is a diagram depicting the nucleic acid sequence of human Jagged 
(GenBank Acc. No. U77720 (SEQ ID N0:2)). Nucleotides designated by "Y" 
indicates C or T at that position, and nucleotides designated by "R" indicates 
G or A. 

FIG. 9 is an image depicting an immunoblot analysis of murine pro-alpha-1 (I) 
collagen expression in insert-less vector and soluble 

Jagged-1 NIH 3T3 cell transf ectants . Cell lysates were prepared from pMexNeo 

insert-less vector control NIH 3T3 cell transf ectants (lane 1) , and 

soluble Jagged-1 NIH 3T3 transfectant clones 38-1 (lane 2) and 38-4 (lane 3) . 

The proteins were transferred to Hybond C membranes and the blots were 

immunostained using SP1.D8 monoclonal antibody specific for the pro-alpha-l(I) 

collagen amino-terminal extension peptide as described elsewhere herein. 

FIG. lOA is an image depicting the growth of control empty vector 

-transf ected NIH 3T3 cells on plastic. Empty vectortransf ected 

control NIH 3T3 cells were plated at 2 x 104 cells per cm2 on cell culture 

plastic. Two days after plating, the empty vector-transf ected NIH 3T3 

cells on plastic did not form multicellular chords. (Phase contrast at a 

magnification of 100 x) . 

FIG. lOB is an image depicting formation of multicellular chords of soluble 
Jagged-1 transf ected NIH 3T3 cells on plastic. Soluble Jagged-1 transf ected NIH 
3T3 cells were plated at 2 x 104 cells per cm2 on cell culture plastic. Two 
days after plating, the soluble Jagged-1 transf ectants formed multicellular 
chords on plastic. (Phase contrast at a magnification of 100 x) . 
FIG. IOC is an image depicting growth of control empty 
***vectortransfected*** NIH 3T3 cells on collagen. Empty vector 
-transfected control NIH 3T3 cells were plated at 2 x 104 cells per cm2 on 
collagen. Two days after plating, the empty vector-transf ected 
control NIH 3T3 cells did not form multicellular chords on collagen. (Phase 
contrast at a magnification of 100 x) . 

FIG. lOD is an image depicting formation of chords by soluble Jagged-1 
transfected NIH 3T3 cells grown on collagen. Soluble Jagged-1 transfected NIH 
3T3 cells were plated at 2 x 104 cells per cm2 on collagen. Two days after 
plating, the soluble Jaggedl transf ectants formed multicellular chords on both 



plastic (FIG. lOB, supra) and on collagen. (Phase contrast at a magnification 

of 100 x) . 

FIG. 11 is a graph depicting the growth kinetics of soluble Jagged-1 and 
control insert-less vector NIH 3T3 cell transf ectants . The cells were 
plated at a seed density of 1 x 104 cells per cm2 and the cell numbers were 
assessed daily in quadruplicate via hemocytometer count. Both insert-less 
***vector*** and soluble Jagged-1 cell populations reached confluence at 
approximately 4 days after plating. The data disclosed are the mean+- standard 
error of the mean. 

FIG. 12A is an image depicting the angiogenesis present in tissues of nude mice 
injected with soluble Jagged-1 transf ected NIH 3T3 cells. The image depicts 
soluble Jagged-1 tissue mass formation in nude mice. The image depicts a deep 
dermal view of a soluble Jagged-1 NIH 3T3 cell tissue mass 10 weeks after 
intradermal injection of the cell transf ectants into the flank of a nude mouse. 
The data disclosed demonstrate prominent angiogenesis and arborizing 
microvessels over the deep surface. 

FIG. 12B is an image depicting the angiogenesis present in tissues of nude mice 
injected with soluble Jagged-1 transf ected NIH 3T3 cells. The image depicts 
hematoxylin and eosin staining of a paraffin section of the soluble Jagged-1 
tissue mass depicted in FIG. 12A. The image depicts prominent surface 
bloodfilled capillaries, penetrating vessels, and intra- tumor blood islands. 
Magnification is 100 x . 

FIG. 12C is an image depicting the immunohistochemical analysis of tissues of 
nude mice injected with soluble Jagged-1 transf ected NIH 3T3 cells using 
anti-CD31 (PECAM) antibody. The image depicts a low magnification (100 x) view 
of a frozen section of the tissue mass depicted in FIG. 12A demonstrating the 
immunohistochemical localization of CD31 (PECAM) . The image depicts two cross 
sections of a microvessel along with a high density of CD31 posit ivity. 
FIG. 12D is an image depicting the immunohistochemical analysis of tissues of 
nude mice injected with soluble Jagged-1 transfected NIH 3T3 cells using 
anti-CD31 (PECAM) antibody. The image depicts a higher magnification (500 x) of 
the view of a frozen section of the tissue mass which is depicted at a 
magnification of 100 x in FIG. 12C. The data disclosed herein demonstrate that 
immunohistochemical localization of CD31 is comprised of groups of single cells 
or angulated collection of CD31-positive cells. 

FIG. 13A is an image depicting the amino acid sequence of soluble- Jagged (SEQ 
ID NO: 18) . 

FIGS. 13B-C is an image depicting the nucleic acid sequence of soluble -Jagged 
(SEQ ID N0:17) . Nucleotides designated by "Y" indicates C or T at that 
position, and nucleotides designated by "R" indicates G or A. 
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TI New glutamine derivatives used for treating e.g. non- insulin dependent 

diabetes mellitus, obesity, atherosclerosis, inflammatory bowel disease 

and neurodegenerative diseases. 
IN DEMUTH, H; HEISER, U; HOFFMANN, M; HOFFMANN, T; NIESTROJ, A; SCHILLING, S; 

NIESTROJ, A J 
AN 2004-833676 [82] WPIDS 

CR 2004-805062 [79]; 2004-813067 [80]; 2004-832550 [82]; 2005-346574 [35]; 

2005-591611 [60] 
AB WO2004099134 A UPAB : 20060214 

NOVELTY - Glutamine derivatives (I) are new. 

DETAILED DESCRIPTION - Glutamine derivatives of formula 

NR1R2-C(=EWG1) - (CR3R4 ) n-CR5R6-CR7R8 -CR9 (NRlORll) -C(=EWG2) -PM (I) 

(excluding ) are new. 

n = 0 or 1; 

Rl-Rll = alJcyl, cycloal3cyl, allcenyl, cycloalkenyl, alkynyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl , heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl , 
arylheteroalkyl, heteroaryl -heteroalkyl, CHO, CO-R20, B(0H)2, CN, COOH, 
C00R21, CO-0-CO-R22, CO-NH(OH), CO-NR23 (OH) , CO-NH(OR24), C0-NH2, 
CO-NHR25, CO-NR26R27, HN-CO-R28, S03H, S02-NH2, S02-NHR29, SO2-NR30R31, 
NH-S02-R32, S02-R33, 0P(=0)(0H)2, OP (=0) (OR34) (OR35) , P(=0)(0H)2, 
P(=0) (0R36) {OR37) , halo, CF3, SH, S-R33, OH, 0-R39, tetrazole, NH2, NHR40, 



NR41R42 (all optionally at least mono substituted) or H; 

R20-R42 = H, alkyl, cycloalkyl, alkenyl, cycloalkenyl , alkynyl, 
cycloalkynyl , heteroalkyl , heteroalkenyl , he t eroalkynyl , heterocycloalkyl , 
heterocycloalkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, 
arylheteroalkyl or heteroaryl -heteroalkyl; 

EWGl, EWG2 = an electron withdrawing group; 

PM = 1 of 15 specified groups given in the specification e.g. a group 
of formula (i) ; 

XI = CR51R52, O, S, SO, S02 or NR53; 
X2 = CR54R55, 0, S, SO, S02 or NR56; 

R51-R56 = alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, 
cycloalkynyl , heteroalkyl , heteroalkenyl , heteroalkynyl , heterocycloalkyl , 
heterocycloalkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, 
arylheteroalkyl, heteroaryl -heteroalkyl , CHO, CO-R60, B(0H)2, CN, COOH, 
C00R61, CO-0-CO-R62, CO-NH{OH), CO-NR63 (OH) , CO-NH(OR64), C0-NH2 , 
CO-NHR65, CO-NR66R67, HN-CO-R68, S03H, S02-NH2, S02-NHR69, S02-NR70R71, 
NH-S02-R72, S02-R73, 0P(=0)(0H)2, OP (=0) (OR74 ) (OR75 ) , P(=0)(0H)2, 
P(=0) (OR76) (OR77) , halo, CF3 , SH, S-R78, OH, 0-R79, tetrazole, NH2, NHR80 
or NR81R82 (all optionally at least mono substituted) or H, or 

2 of R51-R56 = part of a ring; 

R60-R82 = H, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, 
arylheteroalkyl or heteroaryl -heteroalkyl, or 

R66 + R67, R70 + R71 = part of a ring, or 

R74 + R75, R76 + R77, R81 + R82 = part of a ring; 

Al = alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, 
heteroalkyl , heteroalkenyl , heteroalkynyl , heterocycloalkyl , 
heterocycloalkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, 
arylheteroalkyl, heteroaryl -heteroalkyl , CHO, CO-RIOO, B(0H)2, CN, COOH, 
COORlOl, CO-O-CO-R102, CO-NH(OH), CO-NR103 (OH) , CO-NH (OR104) , C0-NH2, 
CO-NHR105, CO-NR106R107, HN-CO-R108, S03H, S02-NH2, SO2-NHR109, 
SO2-NR110R111, NH-S02-R112, S02-R113, 0P(=0)(0H)2, OP ( =0) (0R114 ) (0R115 ) , 
P(=0)(0H)2, P(=0) (0R116) (0R117) , halo, CF3 , SH, S-R118, OH, 0-R119, 
tetrazole, NH2 , NHR120 or NR121R122 (all optionally at least mono 
substituted) or H; 

R100-R122 = H, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, 
cycloalkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, 
arylheteroalkyl or heteroaryl -heteroalkyl, or 

R106 + R107, RllO + Rill = part of a ring, or 
R114 + R115, R116 + R117, R121 + R122 = part of a ring, 
provided that glutamine-thiazolidine, glutamine -pyrrolidine, 
glut amine -pyrrol idine - 2 - carboxy 1 ic ac id , glut aminepyr rol idine - 2 - 
carboxamide and (S,S) -4-amino-5- (2-cyano-2 , 5-dihydropyrrol-l-yl) -6-oxo- 
pentanoic acid amide, are excluded. 

Full Definitions are given in the Definitions field (Full 
Definitions) . 

An INDEPENDENT CLAIM is included for a composition (CI) comprising 
(I) in combination with additional components e.g. acarbose and/or 
metformin . 

ACTIVITY - Antidiabetic; Antilipemic; Vasotropic; Neuroprotective; 
Nephrotropic; Anorectic; Hypotensive; Cardiovascular-Gen.; 
Antiarteriosclerotic; Antiinflammatory; Antiulcer; Gastrointestinal -Gen. ; 
Cytostatic; Osteopathic; Dermatological ; Immunosuppressive; 
Antidepressant; Tranquilizer; Hypnotic; Muscular-Gen.; Immunomodulator; 
Neuroleptic; Anticonvulsant; Analgesic . 

Tests are described, but no results are given. 

MECHANISM OF ACTION - Dipeptidyl peptidase IV (DP IV) inhibitor. 

USE - Used for treating non-insulin dependent diabetes mellitus (type 
2) , impaired glucose tolerance, impaired fasting glucose, impaired glucose 
metabolism, pre-diabetes, glucosuria, and disturbances of signal action at 
the cells of the islets of Langerhans and insulin sensitivity in the 
peripheral tissue in the post-prandial phase, insulin resistance, lipid 
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disorders, hyperlipidemia, metabolic acidosis, diabetic neuropathy and 
nephropathy and of sequelae caused by diabetes mellitus, obesity, 
metabolism-related hypertension and cardiovascular sequelae caused by 
hypertension, atherosclerosis and its sequelae, inflammatory bowel 
disease, including Crohn's disease and ulcerative colitis, other 
inflammatory conditions, pancreatitis, tumor metastasis, benign prostatic 
hypertrophy, gingivitis, osteoporosis, skin diseases and diseases of the 
mucosae, autoimmune diseases and inflammatory conditions, and 
psychosomatic, neuropsychiatric and depressive illness, and 
neurodegenerative diseases such as anxiety, depression, sleep disorders, 
chronic fatigue, schizophrenia, epilepsy, nutritional disorders, spasm, 
and chronic pain. 

ADVANTAGE - (I) Have improved bioavailability resulting in a higher 
transport rate from the intestine into blood circulation, and exhibit 
decreased profile of side effects compared with ordinary dipeptidyl 
peptidase IV inhibitor. 
Dwg. O/O 
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TI Expression, purification, and C-terminal amidation of recombinant human 

glucagon-like peptide-1. 
SO Protein Expression and Purification, (August 2004) Vol. 36, No. 2, pp. 

292-299. print. 

CODEN: PEXPEJ. ISSN: 1046-5928. 

AU Zhang, Zhi-Zhen [Reprint Author] ; Yang, Sheng-Sheng; Dou, Hong; Mao, 
Ji-Fang; Li, Kang-Sheng 

AB Human glucagon-like peptide-1 

(hGLP-1) (7-36) amide, a gastrointestinal hormone with a pharmaceutical 
potential in treating type 2 diabetes mellitus, is composed of 30 amino 
acid residues as a mature protein. We report here the development of a 
method for high-level expression and purification of recombinant 
hGLP-1 (7-36) amide (rhGLP-1) through glutathione S-transf erase (GST) 
fusion expression system. The cDNA of hGLP-l-Leu, the 

31st-residue leucine-extended precursor peptide, was prepared by annealing 
and ligating of artificially synthetic oligonucleotide fragments, inserted 
into pBluescript SK (+/-) plasmid, and then cloned into 
pGEX-4T-3 GST fusion vector. The fusion protein GST-hGLP-l-Leu, 
expressed in Escherichia coli strain BL21 (DE3) , was purified by 
affinity chromatography after high-level culture and sonication of 
bacteria. Following cleavage of GST-hGLP-l-Leu by cyanogen bromide, the 
recombinant hGLP-l-Leu was released from fusion protein, and purified 
using QAE Sepharose ion exchange and RP C 18 chromatography. After 
purification, the precursor hGLP-l-Leu was transacylated by 
carboxypeptidase Y, Arg-NH2 as a nucleophile, to produce 
rhGLP-1. Electrospray ionization mass spectrometry showed the molecular 
weight was as expected. The biological activity of rhGLP-1 in a rat model 
demonstrated that plasma glucose concentrations were significantly lower 
and insulin concentrations higher after intraperitoneal injection of 
rhGLP-1 together with glucose compared with glucose alone (P < 0.001). 
Copyright 2004 Elsevier Inc. All rights reserved. 
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TI OPTIMIZED PROMOTER CONSTRUCTS; COMPRISES NUCLEOTIDE SEQUENCES ASSOCIATED 

WITH EXPRESSION VECTORS FOR IMPROVING GENE TRANSFER AND 

EXPRESSION IN CELLS 
INF Concino; Michael F., Bolton, MA, US 

Heartlein; Michael W., Boxborough, MA, US 

Kempinski; Heidi, Charlton, MA, US 

Lamsa; Justin Chace, Westminster, MA, US 

Selden; Richard F. , Wellesley, MA, US 

Treco; Douglas A., Arlington, MA, US 
IN Concino Michael F; Heartlein Michael W; Kempinski Heidi; Lamsa Justin 

Chace; Selden Richard F; Treco Douglas A 
AB The invention features constructs and related methods for expression of 

products in mammalian cells, e.g., human cells. Constructs include a 



human gamma -actin, beta -actin, fibronectin, YYl; or beta -tubulin 
promoter region operably linked to a heterologous nucleic acid sequence. 
CLMN 87 12 Figure (s) . 

FIGS. lA-C shows the nucleotide sequence of a human gamma-actin promoter 
region from nucleotide-473 to nucleotide-7222 (SEQ ID NO: 1) of the 
promoter region. This sequence was identified by screening a human 
genomic leukocyte library using a probe derived from a known gamma-actin 
promoter region sequence (GenBank Accession No. M19283) . FIG. ID shows a 
diagram of the human gamma-actin promoter region 

FIGS. 2A-D shows the nucleotide sequence of a human fibronectin promoter 
region (SEQ ID NO: 2) . This sequence was identified by screening a human 
genomic circulating whole blood library using a probe derived from known 
fibronectin promoter region sequence (GenBank Accession No. M26179 and/or 
M15801) . FIG. 2E shows a diagram of the human fibronectin promoter 
region. 

FIGS. 3A-E shows the nucleotide sequence of a human betatubulin promoter 
region (SEQ ID N0:3) . This sequence was identified by screening a human 
genomic placental library using a probe derived from known beta-tubulin 
promoter region sequence (GenBank Accession No. X02344) . FIG. 3F shows a 
diagram of the human beta-tubulin promoter region. 

FIG. 4A shows the nucleotide sequence of a human YYl promoter region (SEQ 
ID NO: 4) . This sequence was identified by screening a human genomic 
leukocyte library using a probe derived from known YYl 5' UTS region 
(GenBank Accession No. M77698, Z14077, and/or AF047455) . FIG. 4B shows a 
diagram of the human YYl promoter region. 

FIG. 5A shows a plasmid map for a gamma-actin promoter 
regionbased construct, pXF8.941. The following elements are indicated on 
the construct. Human gamma-actin promoter; CMV enhancer at about cap-825, 
aldolase 5' UTS (including the intron from this region); the synthetic 
beta domain-deleted Factor VIII (hFVIII) cDNA; the 3' untranslated 
sequence from the hGH gene; sequences for plasmid replication 
in E. coli; and the amp gene for ampicillin selection in E. coli. FIG. 5B 
shows in vivo expression of human Factor VIII in nude mice implanted with 
human fibroblasts transfected with pXF8.941. Each point is the average 
(+-standard error) of hFVIII ELISA values determined for plasma samples 
taken from individual mice. Open circles are nude mice implanted with a 
hFVIII expressing human fibroblast clone transfected with pXF8.941. 
Closed circles are control animals injected with saline. 

FIG. 6 shows in vivo expression of human Factor VIII in nude mice 
implanted with human fibroblasts transfected with pXF8.971, which has 
the regulatory elements indicated. Each point is the average of hFVIII 
ELISA values determined for plasma samples taken from individual mice at 
the times indicated on the X-axis. Each line represents a different 
clone implanted into 5 nude mice. 

FIG. 7 shows in vivo expression of human Factor VIII in nude mice 
implanted with human fibroblasts transfected with pXF8.914, which has 
the regulatory elements indicated. Each point is the average of hFVIII 
ELISA values determined for plasma samples taken from individual mice at 
the times indicated on the X-axis. Each line represents a different 
clone implanted into 5 nude mice. 

FIG. 8 shows in vivo expression of human Factor VIII in nude mice 
implanted with human fibroblasts transfected with pXF8.973, which has 
the regulatory elements indicated. Each point is the average of hFVIII 
ELISA values determined for plasma samples taken from individual mice at 
the times indicated on the X-axis. Each line represents a different 
clone implanted into 5 nude mice. 

FIG. 9 shows in vivo expression of human Factor VIII in nude mice 
implanted with human fibroblasts transfected with pXF8.751, which has 
the regulatory elements indicated. Each point is the average of hFVIII 
ELISA values determined for plasma samples taken from individual mice at 
the times indicated on the X-axis. Each line represents a different 
clone implanted into 5 nude mice. 

FIG. 10 shows in vivo expression of human Factor VIII in nude mice 
implanted with human fibroblasts transfected with pXF8.753, which has 



the regulatory elements indicated. Each point is the average of hFVIII 
ELISA values determined for plasma samples taken from individual mice at 
the times indicated on the X-axis. Each line represents a different 
clone implanted into 5 nude mice. 
FIG. 11 shows in vivo expression of human Factor VIII in nude mice 
implanted with human fibroblasts transfected with pXF8 . 1111, which has 
the regulatory elements indicated. Each point is the average of hFVIII 
ELISA values determined for plasma samples taken from individual mice at 
the times indicated on the X-axis. Each line represents a different clone 
implanted into 5 nude mice. 
FIG. 12 shows in vivo expression of human Factor VIII in nude mice 
implanted with human fibroblasts transfected with pXF8.831, which has 
the regulatory elements indicated. Each point is the average of hFVIII 
ELISA values determined for plasma samples taken from individual mice. 
Each line represents a different clone implanted into 5 nude mice. 
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NUMBER OF CLAIMS: 87 12 Figure (s). 

DESCRIPTION OF FIGURES: 
FIGS. lA-C shows the nucleotide sequence of a human gamma-actin promoter region 
from nucleotide-473 to nucleotide-7222 (SEQ ID NO: 1) of the promoter region. 
This sequence was identified by screening a human genomic leukocyte library 
using a probe derived from a known gamma-actin promoter region sequence 
(GenBank Accession No. M192 83) . FIG. ID shows a diagram of the human 
gamma-actin promoter region 

FIGS. 2A-D shows the nucleotide sequence of a human fibronectin promoter region 
(SEQ ID NO: 2) . This sequence was identified by screening a human genomic 
circulating whole blood library using a probe derived from known fibronectin 
promoter region sequence (GenBank Accession No. M26179 and/or M15801) . FIG. 2E 
shows a diagram of the human fibronectin promoter region. 

FIGS. 3A-E shows the nucleotide sequence of a human betatubulin promoter region 
{SEQ ID N0:3) . This sequence was identified by screening a human genomic 
placental library using a probe derived from known beta-tubulin promoter region 
sequence (GenBank Accession No. X02344) . FIG. 3F shows a diagram of the human 
beta-tubulin promoter region. 

FIG. 4A shows the nucleotide sequence of a human YYl promoter region (SEQ ID 
NO: 4) . This sequence was identified by screening a human genomic leukocyte 
library using a probe derived from known YYl 5' UTS region (GenBank Accession 
No. M77698, Z14077, and/or AF047455) . FIG. 4B shows a diagram of the human YYl 
promoter region. 



FIG. 5A shows a plasmid map for a gamma -act in promoter regionbased 
construct, pXF8.941. The following elements are indicated on the construct. 
Human gamma-actin promoter; CMV enhancer at about cap-825, aldolase 5* UTS 
(including the intron from this region) ; the synthetic beta domain-deleted 
Factor VIII (hFVIII) cDNA; the 3' untranslated secjuence from the hGH gene; 
sequences for plasmid replication in E. coli; and the amp gene for 
ampicillin selection in E. coli. FIG. 5B shows in vivo expression of human 
Factor VIII in nude mice implanted with human fibroblasts transfected with 
pXF8.941. Each point is the average (+-standard error) of hFVIII ELISA values 
determined for plasma samples taken from individual mice. Open circles are nude 
mice implanted with a hFVIII expressing human fibroblast clone transfected with 
pXF8.941. Closed circles are control animals injected with saline. 
FIG. 6 shows in vivo expression of human Factor VIII in nude mice implanted 
with human fibroblasts transfected with pXF8.971, which has the regulatory 
elements indicated. Each point is the average of hFVIII ELISA values determined 
for plasma samples taken from individual mice at the times indicated on the 
X-axis. Each line represents a different clone implanted into 5 nude mice. 
FIG. 7 shows in vivo expression of human Factor VIII in nude mice implanted 
with human fibroblasts transfected with pXF8.914, which has the regulatory 
elements indicated. Each point is the average of hFVIII ELISA values determined 
for plasma samples taken from individual mice at the times indicated on the 
X-axis. Each line represents a different clone implanted into 5 nude mice. 
FIG. 8 shows in vivo expression of human Factor VIII in nude mice implanted 
with human fibroblasts transfected with pXF8.973, which has the regulatory 
elements indicated. Each point is the average of hFVIII ELISA values determined 
for plasma samples taken from individual mice at the times indicated on the 
X-axis. Each line represents a different clone implanted into 5 nude mice. 
FIG. 9 shows in vivo expression of human Factor VIII in nude mice implanted 
with human fibroblasts transfected with pXF8.751, which has the regulatory 
elements indicated. Each point is the average of hFVIII ELISA values determined 
for plasma samples taken from individual mice at the times indicated on the 
X-axis. Each line represents a different clone implanted into 5 nude mice. 
FIG. 10 shows in vivo expression of human Factor VIII in nude mice implanted 
with human fibroblasts transfected with pXF8.753, which has the regulatory 
elements indicated. Each point is the average of hFVIII ELISA values determined 
for plasma samples taken from individual mice at the times indicated on the 
X-axis. Each line represents a different clone implanted into 5 nude mice. 
FIG. 11 shows in vivo expression of human Factor VIII in nude mice implanted 
with human fibroblasts transfected with pXF8. 1111, which has the regulatory 
elements indicated. Each point is the average of hFVIII ELISA values determined 
for plasma samples taken from individual mice at the times indicated on the 
X-axis. Each line represents a different clone implanted into 5 nude mice. 
FIG. 12 shows in vivo expression of human Factor VIII in nude mice implanted 
with human fibroblasts transfected with pXF8.831, which has the regulatory 
elements indicated. Each point is the average of hFVIII ELISA values determined 
for plasma samples taken from individual mice. Each line represents a different 
clone implanted into 5 nude mice. 
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TI New expression cassette comprising an operably linked nucleic acid 

sequence, useful for producing a tandem polypeptide that forms an 

inclusion body when expressed in a cell. 
IN PENG, L; XIA, Y; HOLMQUIST, B; LUAN, P; WAGNER, F W 
AN 2004-035129 [03] WPIDS 
AB WO2003100022 A UPAB : 20040112 

NOVELTY - An expression cassette (I) , defined below in terms of its 

component parts, which produces a tandem polypeptide that forms an 

inclusion body when expressed in a cell, is new. 

DETAILED DESCRIPTION - An expression cassette (I) which produces a 

tandem polypeptide that forms an inclusion body when expressed in a cell 

has the structure: 

5' Pr- (TIS)D- (IBFPDE- (CLl)G-ORF- (CL2-0RF)L - (CL3)M- {1BFP2)Q- (SSC)R- 

(CL4)T-(Ft)W-(Tr)X-3' (I), where 
Pr = a promoter sequence; 



TIS = encodes a translation initiation sequence; 

IBFPl = encodes a first inclusion body fusion partner comprising any 
of the 15 amino acid sequences or their variants; 

CLl = encodes a first cleavable peptide linker; 

ORF = encodes a preselected polypeptide; 

CL2 = encodes a second cleavable peptide linker; 

CL3 = encodes a third cleavable peptide linker; 

IBFP2 = encodes a second inclusion body fusion partner; 

SSC = a suppressable stop codon; 

CL4 = encodes a fourth cleavable peptide linker; 

Ft = encodes a fusion tag; 

Tr = a transcription terminator sequence; 

D or X = independently 0 or an integer of 1-4; 

R = 0 or an integer of 1-2; and 

E, G, L, M, Q; T or W = independently 0 or an integer of 1-20. 
INDEPENDENT CLAIMS are also included for the following: 

(1) an RNA produced by transcription of the expression cassette; 

(2) a tandem polypeptide produced by translation of the RNA; 

(3) a nucleic acid construct comprising a vector and the 
expression cassette; 

(4) a cell comprising the nucleic acid construct; 

(5) a DNA sequence that encodes the tandem polypeptide; and 

(6) selecting an amino acid sequence of an inclusion body fusion 
partner that confers isolation enhancement to an inclusion body, and 
producing a tandem polypeptide. 

USE - The expression cassette is useful for producing peptide and 
polypeptide in a cell, preferably a tandem polypeptide that forms an 
inclusion body when expressed in a cell (claimed) . 
Dwg.0/13 

ACCESSION NUMBER: 2004-035129 [03] WPIDS 

DOC. NO, CPI: C2004-011670 

TITLE: New expression cassette comprising an operably linked 

nucleic acid sequence, useful for producing a tandem 
polypeptide that forms an inclusion body when expressed 
in a cell. 

DERWENT CLASS: B04 D16 

INVENTOR (S): PENG, L; XIA, Y; HOLMQUIST, B; LUAN, P; WAGNER, F W 
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TI New expression cassette comprising an operably linked nucleic acid 
sequence, useful for producing a tandem polypeptide that forms an 
inclusion body when expressed in a cell. 

IN HARLEY, S; LUAN, P; WILLIAMS, J A; XIA, Y 

AN 2004-035128 [03] WPIDS 

AB WO2003100021 A UPAB : 20040112 

NOVELTY - An expression cassette comprising the operably linked nucleic 
acid sequence of (I) , where the expression of the cassette produces a 
tandem polypeptide that forms an inclusion body when expressed in a cell, 
is new. 

DETAILED DESCRIPTION - An expression cassette comprising the operably 
linked nucleic acid sequence of (I) , where the expression of the cassette 
produces a tandem polypeptide that forms an inclusion body when expressed 
in a cell, is new. 

(I) 5' Pr- {TIS)D- (IBFPl)E- {CL1)G-0RF- (CL2-0RF)L - (CL3 ) M- (1BFP2 ) Q- 
(SSC)R- (CL4)T- (Ft)W- (Tr)X-3 ' , 

Pr = a promoter sequence; 

TIS = encodes a translation initiation sequence; 

IBFPl = encodes a first inclusion body fusion partner comprising any 
of the 15 amino acid sequences or their variants; 

CLl = encodes a first cleavable peptide linker; 

ORF = encodes a preselected polypeptide; 

CL2 = encodes a second cleavable peptide linker; 

CL3 = encodes a third cleavable peptide linker; 

IBFP2 = encodes a second inclusion body fusion partner; 

SSC = a suppressable stop codon; 

CL4 = encodes a fourth cleavable peptide linker; 

Ft = encodes a fusion tag; 

Tr = a transcription terminator sequence; 

D or X = independently 0 or an integer of 1-4; 

R is 0 or an integer of 1-2; and E, G, L, M, Q, T or W is 
independently 0 or an integer of 1-2 0 

INDEPENDENT CLAIMS are also included for: 

(1) an RNA produced by transcription of the expression cassette; 

(2) a tandem polypeptide produced by translation of the RNA; 

(3) a nucleic acid construct comprising a vector and the 
expression cassette; 

(4) a cell comprising the nucleic acid construct; 

(5) a DNA sequence that encodes the tandem polypeptide; 

(6) selecting an amino acid sequence of an inclusion body fusion 
partner that confers isolation enhancement to an inclusion body; and 

(7) producing a tandem polypeptide. 

USE - The expression cassette is useful for producing peptide and 
polypeptide in a cell, preferably a tandem polypeptide that forms an 



inclusion body 
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ANSWER 28 OF 59 IFIPAT COPYRIGHT 2006 IFI on STN 
GLP-1 GENE DELIVERY FOR THE TREATMENT OF TYPE 2 DIABETES; PLASMID 
COMPRISING A CHICKEN BETA ACTIN PROMOTER AND ENHANCER; A MODIFIED GLP-1 
(7-37) CDNA (P BETA GLPl) , CARRYING A FURIN CLEAVAGE SITE 
Ko; Kyungsoo, Seoul, KR 
Lee; Minhyung, Seoul, KR 
Oh; Seungjoon, Seoul, KR 



IN Ko Kyungsoo (KR) ; Lee Minhyung (KR) ; Oh Seungjoon (KR) 

AB This patent discloses compositions and methods of use thereof to 

normalize the blood glucose levels of patients with type 2 diabetes. It 
relates particularly to a plasmid comprising a chicken beta 
actin promoter and enhancer; a modified GLP-1 (737) cDNA (p beta GLPl) , 
carrying a furin cleavage site, which is constructed and delivered into a 
cell for the expression of active GLP-1. 
CLMN 19 4 Figure (s) . 

FIG. 1 is a schematic representation of plasmid p beta GLPl 

carrying a modified GLP-1 (7-37) cDNA sequence and a furin cleavage site. 
FIG. 2 shows the RT-PCR assay of the production of GLP-1 in HepG2 cells 
transfected by the transfection composition containing p beta GLPl/gene 
carrier complexes . 

FIG. 3 shows the insulin secretion of co-cultured islets with HepG2 cells 
transfected by the transfection composition containing p beta GLPl/gene 
carrier complexes. 

FIG. 4. illustrates the therapeutic effect of the transfection composition 
containing p beta GLPl/PAGA complexes in Zucker Diabetic Fatty (ZDF) rats. 

AN 10475845 IFIPAT; IFIUDB ; IFICDB 

TITLE: GLP-1 GENE DELIVERY FOR THE TREATMENT OF TYPE 2 

DIABETES; PLASMID COMPRISING A CHICKEN BETA 
ACTIN PROMOTER AND ENHANCER; A MODIFIED GLP-1 (7-37) 
CDNA (P BETA GLPl) , CARRYING A FURIN CLEAVAGE SITE 

INVENTOR (S) : Ko; Kyungsoo, Seoul, KR 

Lee; Minhyung, Seoul, KR 
Oh; Seungjoon, Seoul, KR 
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PATENT INFORMATION: US 2003220274 Al 20031127 

APPLICATION INFORMATION: US 2002-153470 20020521 
FAMILY INFORMATION: US 2 003220274 20031127 

DOCUMENT TYPE: Utility 

Patent Application - First P\iblication 
FILE SEGMENT: CHEMICAL 

APPLICATION 

OTHER SOURCE: CA 140:1541 

NUMBER OF CLAIMS: 19 4 Figure (s) . 

DESCRIPTION OF FIGURES: 
FIG. 1 is a schematic representation of plasmid p beta GLPl carrying 
a modified GLP-1 (7-37) cDNA sequence and a furin cleavage site. 
FIG. 2 shows the RT-PCR assay of the production of GLP-1 in HepG2 cells 
transfected by the transfection composition containing p beta GLPl/gene carrier 
complexes . 

FIG. 3 shows the insulin secretion of co-cultured islets with HepG2 cells 
transfected by the transfection composition containing p beta GLPl/gene carrier 
complexes . 

FIG. 4. illustrates the therapeutic effect of the transfection composition 
containing p beta GLPl/PAGA complexes in Zucker Diabetic Fatty (ZDF) rats. 
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TI GLUCOSE -DEPENDENT INSULIN -SECRETING CELLS TRANSFECTED WITH A NUCLEOTIDE 

SEQUENCE ENCODING GLP-1; INSULIN- SECRETING CELL WHICH CODES AND EXPRESSES 
GLUCAGON-LIKE PEPTIDES- 1 (GLP-1) FOR TREATING DIABETES AND AUTOIMMUNE 
DISEASES 

INF Hui; Hongxiang, Los Angeles, CA, US 

Perfetti; Riccardo, Los Angeles, CA, US 
IN Hui Hongxiang; Perfetti Riccardo 

AB Disclosed herein are cells that secrete insulin in a glucosedependent 
manner. The cell line comprises insulin-secreting cells that have been 



transfected with a minigene construct comprising a nucleotide sequence 
encoding for glucagon- like peptide -1 (GLP-l) . In preferred embodiments, 
the minigene construct is operatively associated with a promoter. The 
cell line may be used to treat diabetes or other conditions in which 
delivering insulin in a glucose-dependent manner would be advantageous, 
to investigate the function and development of pancreatic cells, and to 
test the efficacy of drugs that stimulate insulin secretion. The cells 
may be implanted in a mammal, or may be included in a device that resides 
exterior to the mammal, yet which delivers insulin to the mammal in 
response to the glucose level of a body fluid in contact therewith. The 
minigene construct may also be implemented in conjunction with an in vivo 
gene transfer approach. 
CLMN 46 10 Figure (s) . 

FIGS. lA-C are schematic representations of plasmid constructs. 
FIGS . lA and IB are representations of two plasmid constructs 
(A: CMV/ GLP-l and B: RIP/GLP-1) 

generated with a human GLP-l minigene. FIG. IC is a 
representation of an area of a human proglucagon gene utilized to 
generate a GLP-l insert. 
FIGS. 2A-B depict a northern blot analysis of control and GLP-ltransf ected 
MIN-6 cells, respectively. Parental MIN-6 cells, MIN-6 cells transfected 
with the vector alone, or with a vector containing a 
DNA sequence encoding for human GLP-l were cultured 

in 10% FBS, in the presence of 12 mM glucose. Cells were subjected to RNA 
extraction and northern blot analysis for GLP-l, 

insulin, and beta-actin mRNA levels. FIG. 2A depicts cells transfected 
with a plasmid containing human GLP-l 

driven by the CMV promoter (Lane 1) ; parental MIN-6 cells (Lane 2) ; and 
MIN-6 cells transfected with the vector alone (Lane 3) . FIG. 
2B depicts cells transfected with a plasmid containing human 
GLP-l driven by the rat insulin promoter (Lane 4), and 
parental MIN-6 cells (Lane 5) . Each experiment was repeated 
twice, using RNA samples from independent cultures. 
FIGS. 3A-F depict northern blot analysis for insulin and GLP- 
1 mRNAs . Cells routinely cultured in the presence of 10% FBS and 
12 mM glucose were subjected to a 2 -hour wash out period with medium 
deprived of glucose and FBS. They were then cultured in serum-free medium 
for 8 hours in the presence of various concentrations of glucose (e.g., 0 
mM, 0.1 mM, 1 mM, 3 mM, 6 mM, 10 mM, and 20 mM) . After RNA extraction, 
the membranes were hybridized with cDNA probes for insulin, GLP 
-1 and beta-actin. FIGS. 3A-C represent one individual 

experiment, while FIGS. 3DF are the graphical average of at least three 
independent northern blot analyses. FIGS. 3A and 3D: parental MIN-6 
cells; Panels 3B and 3E: MIN-6 CMV/ GLP-l cells; and 
FIGS. 3C and 3F: MIN-6 RIP/GLP-1 cells. Insulin and 
GLP-l mRNA levels were normalized by beta-actin mRNA 

levels for each individual blot. Statistical significance of the data was 
evaluated by ANOVA. 

FIG. 4 graphically depicts a glucose -dependent insulin secretion in a 
culture medium. Insulin accumulation into the culture medium was 
determined after a 2 -hour wash out period, carried out with serum-free 
and glucose-free medium. Parental MIN-6 cells, MIN-6 cells transfected 
with the vector alone, MIN-6 cells transfected with CMV/ 
GLP-l, and MIN-6 cells transfected with RIP/GLP 
-1 were incubated in the presence of various concentrations of 
glucose for 8 hours. Each experiment was repeated at least four 
times and the data plotted on the graph represent the mean plus or minus 
one standard deviation. Insulin levels were normalized by the total 
protein level in each individual culture. Statistical significance of the 
data was evaluated by ANOVA. 

FIG. 5 graphically depicts inhibition of insulin secretion by the 
GLP-l receptor antagonist Exendin-9. MIN-6 
RIP/GLP-1 cells routinely cultured in the presence of 

10% FBS and 12 mM glucose were subjected to an overnight wash out period 



with medium deprived of glucose and FBS. They were then cultured in 
serumfree medium in the presence of 10 mM glucose and Exendin-9 
(106 M) for increasing lengths of time. Insulin levels were normalized 
for protein content. Statistical significance of the data was evaluated 
by unpaired Student's t test. 
FIG. 6 graphically depicts glucose -dependent GLP-1 
secretion in a culture medium. GLP-1 accumulation 

into the culture medium was determined after a 2 -hour wash out period, 

carried out with serum-free and glucose-free medium. Parental MIN-6 

cells, MIN-6 cells transfected with the vector alone, MIN-6 

cells transfected with CMV/GLP-l, and MIN-6 cells 

transfected with RIP/GLP-1 were incubated in the 

presence of various concentrations of glucose for 8 hours. Each 

experiment was repeated at least four times and the data 

plotted on the graph represent the mean plus or minus one standard 

deviation. GLP-1 levels were normalized by the total 

protein level in each individual culture. Statistical significance of the 
data was evaluated by ANOVA. 
FIG. 7 is executed in color, and depicts the immunof luorocytochemistry for 
lDX-1 in cells exposed to various concentrations of glucose. CMV/ 
GLP-1 cells, RIP/GLP-1 cells, as 

well as parental MIN-6 cells, were cultured in the presence of 6 mM 
glucose with 10% FBS. After a 2 -hour wash-out incubation with 
glucose-free, serum-free medium, they were incubated with 0 mM, 6 mM or 
12 mM glucose for 12 hours and subjected to immunostaining with an 
anti-IDX-1 antibody. FIGS. 7A, 7B, and 7C represent parental MIN-6 cells 
cultured in glucose-free medium (A) , 6 mM glucose (B) , and 12 mM glucose 
(C) , respectively. FIGS. 7D, 7E, and 7F represent CMV/GLP- 
1 MIN-6 cells cultured in glucose-free medium (D) , 6 mM glucose 
(E) , and 12 mM glucose (F) , respectively. FIGS. 7G, 7H and 71 represent 
RIP/GLP-1 MIN-6 cells cultured in glucose-free medium 
(G) , 6 mM glucose (H) , and 12 mM glucose (I) , respectively. 
FIGS. 8A-B depict GLP-1 receptor expression 
in MIN-6 cells transfected with RIP/GLP-1, MIN-6 
cells transfected with RIP/ GLP-1 were cultured in 

serum- free medium in the presence of various concentrations of glucose 
(e.g., 0 mM, 3 mM, 6 mM, and 15 mM) for 48 hours. After removal of the 
culture medium, the cells were collected and the protein extract 
subjected to western blot analysis with a polyclonal antibody directed 
against human GLP-1 receptor. FIG. 8A depicts an 

individual western blot analysis, and FIG. 8B graphically depicts the 
average of three independent experiments, with the GLP- 
1 receptor levels normalized by the total protein content of each 
individual cell extract. 
FIGS. 9A-B depict glucose- and GLP-1 -dependent binding 
of IDX-1 to the rat insulin promoter Al element. Nuclear extract from 
RIP/GLP-1 MIN-6 cells cultured in the presence of 

different concentrations of glucose were analyzed by electrophoretic 
mobility shift assays (EMSA) for binding to the Al element of the insulin 
promoter gamma 32P-labeled probe. FIG. 9A: Lane 1 indicates incubation of 
the radiolabeled Al oligonucleotide sequence in the absence of nuclear 
extracts; Lane 2 indicates nuclear extracts incubated in the presence of 
a 100 X nonlabeled Al oligonucleotide sequence, and a labeled element 
(cells were cultured in the presence of 10 mM glucose) ; Lane 3 through 
Lane 7 indicate nuclear extracts of cells cultured in the presence of 0 
mM, 3 mM, 6 mM, 10 mM and 15 mM glucose, respectively; Lane 8 indicates 
incubation of nuclear extracts of cells cultured with 15 mM glucose in 
the presence of an IDXl antibody. FIG. 9B depicts the binding of nuclear 
proteins to the Al element of the insulin promoter from RIP/GLP 
-1 MINE cells cultured in the presence of different 

concentrations of glucose. The bar graph represents the average of three 
independent experiments and is expressed in arbitrary units 
with the binding to cells cultured in the absence of glucose considered 
equal to 1. Statistical significance of the data was evaluated by 



student's t test. 
FIGS. lOA-C depict an effect of cAMP inhibition on glucose and GLP 
-1-dependent secretion of insulin and insulin mRNA levels. 
MIN-6 RIP/GLP-1 cells routinely cultured in the 

presence of 10% FBS and 12 mM glucose were subjected to an overnight wash 
out period with medium deprived of glucose and FBS. They were then 
cultured in serum- free medium in the presence of 10 mM glucose in the 
presence of Rp-cAMP (10-6 M) . FIG. lOA depicts cAMP levels normalized for 
protein content. FIG. lOB depicts the amount of insulin released into the 
culture medium. FIG. IOC depicts mRNA levels for insulin and p-actin. The 
blot in FIG. IOC indicates one individual experiment. Repetition of the 
experiment using RNA extracts from independent cultures produced 
very similar results. Statistical significance of the data for mRNA and 
protein levels were evaluated by unpaired Student's t test. 
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DESCRIPTION OF FIGURES: 
FIGS. lA-C are schematic representations of plasmid constructs. FIGS. 
lA and IB are representations of two plasmid constructs (A: CMV/ 
***GLP*** -1 and B: RIP/GLP-1) generated with a 
human GLP-1 minigene. FIG. IC is a representation of an 
area of a human proglucagon gene utilized to generate a GLP-1 
insert . 

FIGS. 2A-B depict a northern blot analysis of control and GLP-ltransf ected 
MIN-6 cells, respectively. Parental MIN-6 cells, MIN-6 cells transf ected with 
the vector alone, or with a vector containing a DNA 
sec[uence encoding for human GLP-1 were cultured in 10% FBS, 

in the presence of 12 mM glucose. Cells were subjected to RNA extraction and 
northern blot analysis for GLP-1, insulin, and beta-actin 
mRNA levels. FIG. 2A depicts cells transf ected with a plasmid 
containing human GLP-1 driven by the CMV promoter (Lane 1) ; 
parental MIN-6 cells (Lane 2) / and MIN-6 cells transfected with the 
***vector*** alone (Lane 3) . FIG. 2B depicts cells transfected with a 
***plasmid*** containing human GLP-1 driven by the rat 

insulin promoter (Lane 4), and parental MIN-6 cells (Lane 5). Each experiment 
was repeated twice, using RNA samples from independent cultures. 
FIGS. 3A-F depict northern blot analysis for insulin and GLP- 

***!*** mRNAs. Cells routinely cultured in the presence of 10% FBS and 12 mM 
glucose were subjected to a 2 -hour wash out period with medium deprived of 
glucose and FBS. They were then cultured in serum-free medium for 8 hours in 
the presence of various concentrations of glucose (e.g., 0 mM, 0.1 mM, 1 mM, 3 



mM, 6 mM, 10 mM, and 20 mM) . After RNA extraction, the membranes were 
hybridized with cDNA probes for insulin, GLP-1 and 

beta-actin. FIGS. 3A-C represent one individual experiment, while FIGS. 3DF are 

the graphical average of at least three independent northern blot analyses. 

FIGS. 3A and 3D: parental MIN-6 cells; Panels 3B and 3E: MIN-6 CMV/GLP 

-1 cells; and FIGS. 3C and 3F: MIN-6 RIP/GLP-1 

cells. Insulin and GLP-1 mRNA levels were normalized by 

beta-actin mRNA levels for each individual blot. Statistical significance of 
the data was evaluated by ANOVA. 

FIG. 4 graphically depicts a glucose -dependent insulin secretion in a culture 
medium. Insulin accumulation into the culture medium was determined after a 
2 -hour wash out period, carried out with serum- free and glucose -free medium. 
Parental MIN-6 cells, MIN-6 cells transfected with the vector alone, 
MIN-6 cells transfected with CMV/GLP-1, and MIN-6 cells 
transfected with RIP/GLP-1 were incubated in the presence 
of various concentrations of glucose for 8 hours. Each experiment was 
***repeated*** at least four times and the data plotted on the graph 
represent the mean plus or minus one standard deviation. Insulin levels were 
normalized by the total protein level in each individual culture. Statistical 
significance of the data was evaluated by ANOVA, 

FIG. 5 graphically depicts inhibition of insulin secretion by the GLP 
-1 receptor antagonist Exendin-9. MIN-6 RIP/GLP- 

***!*** cells routinely cultured in the presence of 10% FBS and 12 mM glucose 
were subjected to an overnight wash out period with medium deprived of glucose 
and FBS. They were then cultured in serumfree medium in the presence of 10 mM 
glucose and Exendin-9 (106 M) for increasing lengths of time. Insulin 
levels were normalized for protein content. Statistical significance of the 
data was evaluated by unpaired Student ' s t test . 
FIG. 6 graphically depicts glucose-dependent GLP-1 
secretion in a culture medium. GLP-1 accumulation into the 

culture medium was determined after a 2 -hour wash out period, carried out with 
serum-free and glucose-free medium. Parental MIN-6 cells, MIN-6 cells 
transfected with the vector alone, MIN-6 cells transfected with CMV/ 
***GLP*** -1, and MIN-6 cells transfected with RIP/GLP- 

were incubated in the presence of various concentrations of glucose 
for 8 hours. Each experiment was repeated at least four times and the 
data plotted on the graph represent the mean plus or minus one standard 
deviation. GLP-1 levels were normalized by the total 

protein level in each individual culture. Statistical significance of the data 

was evaluated by ANOVA. 

FIG. 7 is executed in color, and depicts the immunof luorocytochemistry for 

IDX-1 in cells exposed to various concentrations of glucose. CMV/GLP- 

***!*** cells, RIP/GLP-1 cells, as well as parental MIN-6 

cells, were cultured in the presence of 6 mM glucose with 10% FBS. After a 

2-hour wash-out incubation with glucose-free, serum-free medium, they were 

incubated with 0 mM, 6 mM or 12 mM glucose for 12 hours and subjected to 

immunostaining with an anti- IDX-1 antibody. FIGS. 7A, 7B, and 7C represent 

parental MIN-6 cells cultured in glucose-free medium (A) , 6 mM glucose (B) , and 

12 mM glucose (C) , respectively. FIGS. 7D, 7E, and 7F represent CMV/GLP 

-1 MIN-6 cells cultured in glucose-free medium. (D) , 6 mM glucose (E) , 

and 12 mM glucose (F) , respectively. FIGS. 7G, 7H and 71 represent RIP/ 

***GLP*** -1 MIN-6 cells cultured in glucose-free medium (G) , 6 mM 

glucose (H) , and 12 mM glucose (I) , respectively. 

FIGS. 8A-B depict GLP-1 receptor expression in 

MIN-6 cells transfected with RIP/GLP-1. MIN-6 cells 

transfected with RIP/ GLP-1 were cultured in serum- free 

medium in the presence of various concentrations of glucose (e.g., 0 mM, 3 mM, 
6 mM, and 15 mM) for 48 hours. After removal of the culture medium, the cells 
were collected and the protein extract subjected to western blot analysis with 
a polyclonal antibody directed against human GLP-1 

receptor, FIG. 8A depicts an individual western blot analysis, and FIG. SB 
graphically depicts the average of three independent experiments, with the 
***GLP*** -1 receptor levels normalized by the total protein content 
of each individual cell extract. 



FIGS. 9A-B depict glucose- and GLP-1 -dependent binding of 
IDX-1 to the rat insulin promoter Al element. Nuclear extract from RIP/ 
***GLP*** -1 MIN-6 cells cultured in the presence of different 
concentrations of glucose were analyzed by electrophoretic mobility shift 
assays (EMSA) for binding to the Al element of the insulin promoter gamma 
32P-labeled probe. FIG. 9A: Lane 1 indicates incubation of the radiolabeled Al 
oligonucleotide sequence in the absence of nuclear extracts; Lane 2 indicates 
nuclear extracts incubated in the presence of a 100 x nonlabeled Al 
oligonucleotide sequence, and a labeled element (cells were cultured in the 
presence of 10 mM glucose) ; Lane 3 through Lane 7 indicate nuclear extracts of 
cells cultured in the presence of 0 mM, 3 mM, 6 mM, 10 mM and 15 mM glucose, 
respectively; Lane 8 indicates incubation of nuclear extracts of cells cultured 
with 15 mM glucose in the presence of an IDXl antibody. FIG. 9B depicts the 
binding of nuclear proteins to the Al element of the insulin promoter from RIP/ 
***GLP*** -1 MINE cells cultured in the presence of different 
concentrations of glucose. The bar graph represents the average of three 
independent experiments and is expressed in arbitrary units with the 
binding to cells cultured in the absence of glucose considered equal to 1. 
Statistical significance of the data was evaluated by Student's t test. 
FIGS. lOA-C depict an effect of cAMP inhibition on glucose and GLP- 

-dependent secretion of insulin and insulin mRNA levels. MIN-6 RIP/ 
***GLP*** -1 cells routinely cultured in the presence of 10% FBS and 
12 mM glucose were subjected to an overnight wash out period with medium 
deprived of glucose and FBS. They were then cultured in serum- free medium in 
the presence of 10 mM glucose in the presence of Rp-cAMP (10-6 M) . FIG. lOA 
depicts cAMP levels normalized for protein content. FIG. lOB depicts the amount 
of insulin released into the culture medium. FIG. IOC depicts mRNA levels for 
insulin and p-actin. The blot in FIG. IOC indicates one individual experiment. 
Repetition of the experiment using RNA extracts from independent cultures 
***produced*** very similar results. Statistical significance of the data for 
mRNA and protein levels were evaluated by unpaired Student's t test. 
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AB The invention provides collections of transgenic animals and 
vectors for producing transgenic animals, which transgenic 
animals and vectors have a transgene comprising sequences 
encoding a detectable or selectable marker, the expression of which 
marker is under the control of regulatory sequences from an endogenous 
gene such that when the transgene is present in the genome of the 
transgenic animal, the detectable or selectable marker has the same 
expression pattern as the endogenous gene. Such transgenic animals can 
then be used to detect, isolate and/or select pure populations of cells 
having a particular functional characteristic. The isolated cells have 
uses in gene discovery, target identification and validation, genomic and 
proteomic analysis, etc. 
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TI Endocrine cell lines originated from mammalian hypothalamus and pancreatic 
islet, applicable in expression cloning systems of bioactive peptide 
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NOVELTY - Obtaining a DNA that encodes a peptide acting as agonist, 
antagonist or inverse agonist on a target receptor comprises 
transformation of endocrine cell-originated cell lines after transferring 
arbitrary cDNAs or chromosomal DNAs; culturing the transformants and 
contacting with cells expressing the target receptor; and 
detecting the response reaction for identification, is new. 

DETAILED DESCRIPTION - A method for obtaining a DNA that encodes a 
peptide acting as agonist, antagonist or inverse agonist on a target 
receptor comprises: 

(a) transformation of endocrine cell-originated cell lines after 
transferring arbitrary cDNAs or chromosomal DNAs; 

(b) culturing the transformants to express the transferred 

DNAs before contacting the culture supernatant, cell extract, membrane 
fraction or trans formant cell lines themselves with the target receptor- 
expressing cells; 

(c) detecting the response reaction of such cells based on the 
receptor; 

(d) selecting a transformant cell line with the target activity as 
indication; and 

(e) identification of the DNA that can provide such target activity 
in the DNA-transf erred transformant cell line. 

INDEPENDENT CLAIMS are also included for: 

(1) obtaining a DNA that encodes a peptide acting as agonist, 
antagonist or inverse agonist on a target receptor comprising; 

(a) production of expression vectors 

from a cDNA library with pools of 1-10,000 clones; 

(b) transformation of endocrine cell-originated cell lines by 
transferring a mixture of cDNA lines from the pools; 

(c) culturing the transformants to express the transferred 

DNAs before contacting the culture supernatant, cell extract, membrane 
fraction or transformant cell lines themselves with the target receptor- 
expressing cells; 

(d) detecting the response reaction of such cells based on the 
receptor; 

(e) selecting a pool that encodes the target activity; 

(f) repeating the procedures (b) - (e) on the pool -containing 
1 clone; and 

(g) identifying the cDNA that can provide the target activity in the 
transformant cell line; 

(2) cell lines originated from hypothalamus or pancreatic islet 
expressing 1 or more endogenous genes of leptin receptor (Ob-Rb) 
gene, prepro-neuromedein U gene, RFamide-related eptide (RFRP) 
prepro-protein gene, prepro-olexin gene, cocaine and amphetamine -regulated 
transcript (CART) gene, NMU2R gene, RFRP receptor gene, MC4R gene, NPYIR 
gene, NPFF2 gene, CRHR-1 gene, CRHR-2 gene, MCHRl gene, CNTF receptor 
gene, NMUIR gene, OXIR gene, 0X2R gene, GLP-1 receptor 

gene, GLP-2 receptor gene, prepro-insulin gene, PCI gene, PC2 gene, PDXl 
gene, Pax4 gene, Pax6 gene and Nkx2.2 gene (32 and 28 genes from cells in 



hypothalamus and pancreatic islet, respectively, as specified) ; or these 
peptides expressed by them; 

(3) immortalized cell lines obtained from the specific gene- 
expressing hypothalamus or Langerhan's islet in the non-human 
transgenic animals transferred with the large T antigen gene of an SV40 
temperature- sensitive mutant strain; 

(4) a process for producing these peptides by culturing the 
cell lines before isolation; 

(5) detecting or obtained peptides acting as agonists, antagonists or 
inverse agonists on a target receptor by using the already-specified 
method with the cell lines for identification; 

(6) cell lines originated from serum-free acclimatized B cell line 
for expression of EBNA-1 gene of Epstein-Barr virus after 
integrating the chromosomal DNA with: 

(a) a DNA construct for expressing the necessary 
transcription factor in the construction of an induction 
expression system; 

(b) a DNA construct obtained by ligating a reporter gene to 
downstream of a promoter containing a transcription factor-responsive 
sequence ; or/ and 

(c) a DNA construct for expressing Galpha protein or 
chimeric Galpha protein; 

(7) obtaining a DNA that encodes the peptide, particularly receptor, 
that reacts with a test substance by using the cell lines in (6) for 
carrying out the already-specified methods; 

(8) structurally-active mutant G protein-coupled receptors (GCPRs) 
thus obtained; 

(9) screening or obtaining MCIR antagonists by using type 1 
melanocortin receptor (MCIR) and proadrenomedullin N-20 terminal peptide 
(PAMP) or a peptide containing amino acid residues 9-20 from the 

N- terminal of PAMP; 

(10) screening or obtaining GPR43 or GPR41 antagonists by using 
orphan G protein- coupled receptor GPR43 or GPR41, respectively, and acetic 
acid, propionic acid, acetate or propionate; 

(11) screening or obtaining GlOd antagonists by using orphan G 
protein-coupled receptor GlOd and alpha-melanocyte-stimulating hormone or 
adrenocorticotrophin-stimulating hormone; 

(12) obtaining G protein-coupled receptor agonists comprising: 

(a) transformation of any of the cell lines with a transferred DNA 
that encodes an arbitrary G protein-coupled receptor; 

(b) expressing the DNA for contact with a test substance; and 

(c) assaying the response reaction and comparing with a control; 

(13) obtaining antagonists of a G protein-coupled receptor 
comprising: 

(a) transformation of any of the cell lines with a transferred DNA 
that encodes an arbitrary G protein-coupled receptor; 

(b) expressing the DNA for contact with an agonist of the receptor in 
the presence of a test substance; 

(c) assaying the response reaction; and 

(d) selecting the test substance that can eliminate the response 
reaction of the agonist -based transf ormant ; 

(14) obtaining inverse agonists of a G protein-coupled receptor by 
using the reporter gene -incorporated transf ormant cell lines with 
measurement of expression of the reporter gene for indication; 

(15) obtaining activators or inhibitors of a peptide such as 
transcription factor, signal -transducing molecule or enzyme by using the 
specified peptide gene -transferred cell lines; and 

(16) host -vector systems based on the cell lines with arbitrary 
promoters and an expression vector containing the oriP of Epstein-Barr 
virus as vector. 

USE - The cell lines are applicable in expression cloning systems of 
bioactive peptide precursor genes, and in screening GCPR ligands for use 
in drugs, including agonists, antagonists and inverse agonists like 
activators and inhibitors (all claimed) . 
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TI Method for clostripain-specif ic cleavage and amidation of universal 

recombinant bioactive peptides 
SO PCT Int. Appl., 123 pp. 
CODEN: PIXXD2 

IN Wagner, Fred W.; Luan, Peng; Xia, Yuannan; Strydom, Daniel; Merrifield, 
Edwin H.; Bossard, Mary J.; Holmquist, Barton; Seo, Jin Seog 

AB The invention provides methods for making peptides from a polypeptide 
containing at least one copy of the peptide using clostripain to 
excise the peptide from the polypeptide. The methods enable the use of a 



single, highly efficient enzymic cleavage to produce any desired 

peptide sequence. The methods enable the use of a single, highly 

efficient enzymic cleavage to produce any desired peptide 

sequence. These and other needs are achieved by a site specific 

clostripain cleavage. Methods is exemplified by recombinant preparation of a 

single or multicopy polypeptide having or containing a peptide sequence of the 

Formula GLP-2- (1-33) , GLP-2- (1-33 , A2G) , GLP-1- (7-36) 

GLP-l-(l-37) and mutations, permutations and 

conservative substitutions thereof. These purified recombinant GLP-2 
proteins are subjected to clostripain specific cleavage, transpeptidation 
and C-terminal amidation to release of a single copy of the 
desired peptide. The precise release of desired GLP-2 peptides is 
accomplished through use of Arg-ending linker peptide in the recombinant 
GLP-2 polypeptide to ensure selective clostripain cleavage. Also 
disclosed are linker peptides with various formulas and several inclusion 
body leader partner peptides for isolation enhancement of recombinant 
proteins . 
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TI Method for enzymatic cleavage and amidation of recombinant GLP-1 (7-36) 

peptides 
SO PCT Int. Appl., 103 pp. 

CODEN: PIXXD2 

IN Wagner, Fred W. ; Luan, Peng; Xia, Yuannan; Bossard, Mary J.; Holmquist, 

Barton; Merrifield, Edwin H.; Strydom, Daniel 
AB The invention provides methods for making peptides from a polypeptide 

containing at least one copy of the peptide using clostripain to 



excise the peptide from the polypeptide. The methods enable the use of a 
single, highly efficient enzymic cleavage to produce any desired 
peptide secjuence. Methods for recombinant preparation of a single or multicopy 
polypeptide having or containing a peptide secjuence of the Formula GLP 
-1(7-36), GLP-l-(7-36) amide, or GLP 

-l-(7-37) as well as conservative substitutions thereof are 
provided. These purified recombinant GLP-1 proteins 

are subjected to clostripain specific cleavage, transpeptidation and 
amidation for the release of a single copy of the desired 
peptide. The precise release of desired GLP-1 

peptides is accomplished through use of Arg-ending linker peptide in the 
recombinant GLP-1 polypeptide to ensure selective 

clostripain cleavage. Also disclosed are various formulas for linker 
peptides and possible compns . of recombinant GLP-1 
proteins . 
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TI Human glucose -dependent insulin-secreting cell line 
IN Perfetti, Riccardo, Los Angeles, CA, United States 

AB Disclosed herein is a novel cell line of human pancreatic cells that 

secrete insulin in a glucose-dependent manner. The cell line comprises 
pancreatic cells, such as PANC-1 cells, which are transfected so as to 
express IDX-1 and cultured in GLP-1, The cell line may be used to 
investigate the function and development of pancreatic cells, as well as 
to test the efficacy of drugs that stimulate insulin secretion. 
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reserved on STN 

Structural basis of proline-specif ic exopeptidase activity as observed in 
human dipeptidyl peptidase- IV. 

Structure, (1 Aug 2003) Vol. 11, No. 8, pp. 947-959. . 
Refs: 72 

ISSN: 0969-2126 CODEN: STRUE6 

Thoma R.; Loffler B.; Stihle M. ; Huber W. ; Ruf A.; Hennig M. 
Inhibition of dipeptidyl peptidase IV (DPP- IV) , the main glucagon 
-like peptide 1 (GLPl) -degrading enzyme, has 

been proposed for the treatment of type II diabetes . We expressed 
and purified the ectodomain of human DPP-IV in Pichia pastoris and 
determined the X-ray structure at 2.1 A resolution. The enzyme consists 
of two domains, the catalytic domain, with an a/p hydrolase 
fold, and a p propeller domain with an 8-fold repeat of a 
four-strand p sheet motif. The p propeller domain contributes 
two important functions to the molecule that have not been reported for 
such structures, an extra p sheet motif that forms part of the 
dimerization interface and an additional short helix with a doiible Glu 
sequence motif. The Glu motif provides recognition and a binding site for 
the N terminus of the substrates, as revealed by the complex structure 
with diprotin A, a substrate with low turnover that is trapped in the 
tetrahedral intermediate of the reaction in the crystal. 
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TI METHODS FOR PRODUCTION OF RECOMBINANT POLYPEPTIDES; GENERATING 

PREFERENTIAL POLYPEPTIDES; OBTAIN NUCLEOTIDE SEQUENCES, TRANSFORM 

VECTOR, EXPRESS VECTOR, RECOVER POLYPEPTIDE 
INF Cottingham; Ian Robert, Edinburgh, GB 

McKee; Colin Martin, Edinburgh, GB 

Miller; Alan Robert, Edinburgh, GB 
IN Cottingham Ian Robert (GB) ; McKee Colin Martin (GB) ; Miller Alan Robert 

(GB) 

AB Methods for the production of peptides with authentic N- terminal are 
provided. DNA constructs are also described, which can be used in the 
production of transgenic animals, which produce the desired peptide in 
their milk. 
CLMN 41 4 Figure (s) . 

FIG. 1: shows the complementary single stranded oligonucleotides used in 
the expression of various peptides as described in example 1; 

FIG. 2: shows the results of mass spectrum analysis of various recombinant 
peptides produced according to the methods of the invention; 

FIG. 3: shows a mass spectrum analysis for a LHRH/LAMIN construct; and 

FIG. 4: shows mass spectrum analysis for a peptide- thioester intermediate 
and the product of subsequent transfer to an acceptor, in this case 



ethyl amine; 
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NUMBER OF CLAIMS: 41 4 Figure (s). 

DESCRIPTION OF FIGURES: 
FIG. 1: shows the complementary single stranded oligonucleotides used in the 
expression of various peptides as described in example 1; 

FIG. 2: shows the results of mass spectrum analysis of various recombinant 

peptides produced according to the methods of the invention; 

FIG. 3: shows a mass spectrum analysis for a LHRH/LAMIN construct; and 

FIG. 4: shows mass spectrum analysis for a peptide-thioester intermediate and 

the product of subsequent transfer to an acceptor, in this case ethylamine; 
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CHLORELLA VIRUS PROMOTERS; OF GIVEN NUCLEOTIDE SEQUENCE, OPERABLY LINKED 
TO A DNA SEQUENCE ENCODING A STRUCTURAL GENE 
Xia; Yuannan, Lincoln, NE, US 
Xia Yuannan 

The present invention provides novel promoter sequences obtained from 
Chlorella virus. The invention includes gene constructs comprising a 
promoter sequence of the invention operably linked to a DNA sequence 
encoding a structural gene. The invention also provides vectors 
and host cells for expressing product encoded by the structural gene of a 
gene construct of the invention amd cells transformed with the 
heterologous gene operably linked to the promoter. 
37 9 Figure (s) . 

FIG. 1 is a diagrammatic representation of the pKK232-8 plasmid 
map. 

FIG. 2 is a diagrammatic representation of gene constructs using seven 

Chlorella virus promoters linked to the heterologous DNA sequence 

encoding the CAT protein. 
FIG. 3 is a comparison of CAT activities in chloramphenicolresistant E. 

Coli transformed with the CAT gene operably linked to the promoter 

sequences cvp-10, cvp-13, cvp-15 and cvp-16. 
FIG. 4 is a comparison of promoter activities of the Chlorella virus 

promoter cvp-13 and the tac promoter transformed into E. coli HBlOl and 

grown in the presence of varying concentrations of chloramphenicol. 
FIG. 5 is a diagrammatic representation of the pBN115-glp plasmid 

map. 

FIG. 6 is an SDS-PAGE gel showing expression of GLP- 
1 from pBN 115-glp and pBN 115-glp/tac at various temperatures. 

FIG. 7 is a photograph of an SDS polyacrylamide gel of proteins 
expressed from expression cassettes containing 3 
copy GLP-I and YX16 promoter or tac promoter, induced and 
uninduced, soluble and insoluble protein, at 27 degrees C. and 37 degrees 
C. 

FIG. 8 a photograph of an SDS polyacrylamide gel of proteins 
expressed from expression cassettes formed with 8 
copy GLP-1 and the YX15, YX16, or tac 

promoter, induced and uninduced, soluble and insoluble protein, at 27 
degrees C. and 37 degrees C. 
FIG. 9 is a diagramatic representation of the plasmid map of 
pBN951nk2 (GLP (7-36) AFAM) 8HAE (tac) . 
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DESCRIPTION OF FIGURES: 
FIG. 1 is a diagrammatic representation of the pKK232-8 plasmid map. 
FIG. 2 is a diagrammatic representation of gene constructs using seven 
Chlorella virus promoters linked to the heterologous DNA sequence encoding the 
CAT protein. 

FIG. 3 is a comparison of CAT activities in chloramphenicolresistant E. Coli 
transformed with the CAT gene operably linked to the promoter sequences cvp-10, 
cvp-13, cvp-15 and cvp-16. 

FIG. 4 is a comparison of promoter activities of the Chlorella virus promoter 

cvp-13 and the tac promoter transformed into E. coli HBlOl and grown in the 

presence of varying concentrations of chloramphenicol. 

FIG. 5 is a diagrammatic representation of the pBN115-glp plasmid 

map . 

FIG. 6 is an SDS-PAGE gel showing expression of GLP- 

*★*!★** from pBN 115-glp and pBN 115-glp/tac at various temperatures. 
FIG. 7 is a photograph of an SDS polyacrylamide gel of proteins 
***expressed*** from expression cassettes containing 3 copy 
GLP-I and YX16 promoter or tac promoter, induced and uninduced, soluble and 
insoluble protein, at 27 degrees C. and 37 degrees C. 

FIG. 8 a photograph of an SDS polyacrylamide gel of proteins expressed 
from expression cassettes formed with 8 copy GLP- 

***!*** and the YXIS, YX16, or tac promoter, induced and uninduced, soluble 
and insoluble protein, at 27 degrees C. and 37 degrees C. 
FIG. 9 is a diagramatic representation of the plasmid map of 
pBN951nk2(GLP(7-36)AFAM)8HAE(tac) . 
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TI Genetically engineered bacterium for producing recombinant glucagon like 

peptide GLP-l(7-36) and use 
SO Faming Zhuanli Shenqing Gongkai Shuomingshu, 18 pp. 

CODEN: CNXXEV 

IN Sun, Yukun; Wu, Dengxi; Wu, Aizhen; Zhu, Zhiyong; Yu, Gang; Zhou, 

Jiaxiang; Zhao, Shading 
AB The invention provides a genetically engineered E.coli carrying the 

plasmid containing 16 copies of gene encoding 1-32 of 

glucagon like peptide GLP-l(7-36) and the promoter, 

which may be used to secret GLP-l(7-36) . The 

invention also relates to the prodn. of GLP-1 

(7-36) by fermentation of the genetically engineered E.coli. 
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In Vivo production and delivery of erythropoietin or insulinotropin for 
gene therapy 

Selden, Richard F., Wellesley, MA, United States 
Treco, Douglas, Arlington, MA, United States 
Heartlein, Michael W., Boxborough, MA, United States 

The invention provides primary and secondary cells that are transfected 
with a nucleic acid molecule that encodes erythropoietin, clonal or 
heterogenous strains of such cells, and methods of producing these cell 
strains. 
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TI Immunologically privileged cells and uses thereof 

IN Lipes, Myra A., Brookline, MA, UNITED STATES 

Chen, Qian, Lowell, MA, UNITED STATES 
AB The invention is directed to immunologically privileged cells, e.g., 

autologous, allogeneic, and xenogeneic intermediate lobe pituitary 

cells, for delivering polypeptides, e.g., insulin, to a subject, and to 

methods of using the same . 
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TI Chlorella virus promoters 

IN Xia, Yuannan, Lincoln, NE, UNITED STATES 

AB The present invention provides novel promoter sequences obtained from 
Chlorella virus. The invention includes gene constructs comprising a 
promoter sequence of the invention operably linked to a DNA sequence 
encoding a structural gene. The invention also provides vectors 
and host cells for expressing product encoded by the structural gene of 
a gene construct of the invention amd cells transformed with the 
heterologous gene operably linked to the promoter. 
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Derivatives of GLP-1 analogs 
Knudsen, Liselotte Bjerre, Valby, DENMARK 
Huusfeldt, Per Olaf, K.o s lashed. benhavn K, DENMARK 
Nielsen, Per Franklin, V.ae butted. rl.o slashed.se, DENMARK 
The present invention relates to a pharmaceutical composition comprising 
a GLP-1 derivative having a lipophilic substituent; and a surfactant. 
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Novel methods for production of peptides with authentic amino -termini, and 

peptide-acceptor conjugates. 

COTTINGHAM, I R; MCKEE, C M; MILLAR, A R; MILLER, A R 

2000-170922 [15] WPIDS 

WO 200000625 A UPAB : 20000323 

NOVELTY - Production of a peptide (P) with an authentic amino terminal 
comprising expressing P as part of a fusion protein, wherein P 
incorporates a sequence extension at its N- terminus, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) production of a peptide -acceptor conjugate which comprising: 

(a) expressing the peptide as part of a fusion protein; 

(b) releasing the peptide from the fusion protein as a thioester 
intermediate; and 

(c) reacting the intermediate with an acceptor moiety to form the 
conj ugate; 

(2) production of a peptide -acceptor conjugate which comprising: 

(a) expressing the peptide as part of a fusion protein; 

(b) forming a thioester intermediate directly with a thiol on the 
fusion partner; 

(c) reacting the intermediate with an acceptor moiety to form the 

conjugate; 

(3) production of a peptide (incorporating a secretory leader 
sequence at its amino terminus) with an authentic amino- terminal amino 
acid, comprising expressing the peptide as part of a fusion protein, where 
the fusion partner comprises a molecule capable of catalyzing transfer of 
the peptide to an acceptor; 

(4) a DNA construct coding for the fusion protein of the invention, 
optionally in the form of a vector; 

(5) a host cell transformed or transfected with the DNA construct of 

(4); 

(6) a transgenic, non-human mammal (especially a pig, cow, sheep, 
goat or rabbit) which has the DNA construct of (4) integrated into its 
genome ; and 

(7) a peptide-acceptor conjugate produced by the methods of (1) or 

(2) . 

USE - The methods are used to make peptides with authentic amino 
terminal amino acids, and peptide-acceptor conjugates (claimed) . 
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TI Production of glucagon-like peptide-1 (7-36) - using transformed bacteria 

containing 2 or more consecutive DNA sequences coding for GLP-1 (7-36) . 
IN BJORN, S E; RASMUSSEN, J S; THIM, L 
AN 1995-240671 [31] WPIDS 
AB WO 9517510 A UPAB : 19950810 

Production of glucagon-like peptide 1 

(GLP-1) 7-36 or an analogue in a bacterium comprises: 

(a) inserting in a suitable expression vector an 

expression cassette comprising a DNA construct encoding a 

GLP-1 precursor containing 2 or more consecutive DNA 

sequences coding for GLP-1 (7-36) or an analogue, the 

DNA construct encoding the GLP-1 precursor being 

preceded by a promoter sequence controlling the expression of 

the precursor, (b) transforming a bacterium with the expression 

vector obtd., (c) culturing the transformed bacterium to permit 

expression of the DNA construct encoding the GLP- 

1 precursor, (d) recovering the resulting GLP-1 

precursor and (e) processing the GLP-1 precursor to 

GLP-1 (7-36) or an analogue. 

USE - The GLP-1 (7-36), analogues and derivs . 

(especially GLP-1 (7-37) and GLP-1 

(7-36) -NH2) can be used in the treatment of type 2 diabetes. 

ADVANTAGE - When more than one copy of the DNA sequence 
coding for GLP-1 (7-36) was inserted in tandem 
into an expression vector, the transformed bacterial 
cells produced precursor in high yields (approx. 100 mg/1) . The 
yield was not related to the copy number of the coding sequence. 
No recovery of peptide was found when a single copy of the 



coding sequence was used 
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TI Biocompatible composition, useful to treat diabetes, obesity, Alzheimer's 
and cardiovascular disease, comprises a carrier with a metal binding 
domain, a metal ion and glucagon-like peptide-1 with a metal binding 
domain . 
IN Bolotin E M 

AN AEE19684 peptide DGENE 

AB The present sequence is that of the chicken lactate dehydrogenase HAT 
histidine tag, used in the present invention to purify a Green 
Fluorescent Protein (GFP) variant of a novel biocompatible composition. 
Human glucagon-like peptide 1 ( 

GLP-1) is part of the biocompatible composition, 

comprising a carrier with a metal binding domain (MBD) , a metal ion 
chelated to metal binding domains of both the carrier and GLP- 
1 (naturally occurring within the peptide chain or otherwise) , 
where after administration of the composition, GLP-1 

is released from the carrier. The carrier comprises a poly amino acid, 
preferably poly-L-lysine (PL), poly (ethyleneglycol) and a protective 
sidechain preferably methoxy poly (ethyleneglycol) (MPEG) . The metal 
binding domain comprises a nitrogen-containing poly carboxylic acid, 
preferably nitrilotriacetic acid (NTA) . The metal ion is a transition 
metal ion, preferably Zn 2+ or Ni 2+. The carrier is a polymer, 
preferably 10000-250000 daltons in size, such as a micelle, reverse 
micelle, liposome, emulsion, hydrogel, microparticle, nanoparticle, 
microsphere or solid surface. A humanized GFP isoform cDNA was excised 
from BlueScriptGFP vector using compatible restriction sites. 
GFP fragment was subcloned into pHATlO vector to afford 
in-frame expression with His-tag (HAT) from chicken lactate 
dehydrogenase containing six histidines. Ligation reactions were used for 
Escherichia coli transformation, and subsequently histidine-tagged GFP 
was expressed and purified. Complex formation between Ni 2+ or 
Zn 2+ salts of NTA- conjugated MPEG-PL copolymer and 

histidine-tagged GFP was achieved and shown to be highly specific in the 
presence or absence of plasma. These complexes were injected into mice 
and the Ni-complex was shown to be present in significantly higher 
levels in vivo for longer compared to the non-complexed histidine-tagged 
GFP control. GLP-1 is a potent intestinal hormone 

that increases insulin secretion from pancreatic beta cells and is 
thought to also strongly enhance the neogenesis of beta cells and 
prevent their apoptosis. Thus GLP-1 is a potential 

therapeutic agent for both insulin dependent and non-insulin dependent 
diabetes. GLP-1 half -life is decreased to 2-6 minutes 

in the blood stream as a result of the N-terminal cleavage at the Ala2 
position by dipeptidyl peptidase IV (DPP-IV) , seriously limiting its 
therapeutic potential. The present invention overcomes these problems by 
protecting the natural form of GLP-1. The 

composition of the invention is useful to treat obesity, Alzheimer's 
disease and cardiovascular disease as well as diabetes. 
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